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Abstract 
The Taiwanese Ministry of Education (MOE) has  pursued numerous programs to merge 
Information Communication Technologies (ICT) with teaching and learning in Public Elementary 
Schools in Pingtung. In 2001, Taiwan’s Ministry of Education stated that ICT integration should 
take place in all school curriculums, especially focusing on the development of students’ abilities 
and that teachers must integrate 20% of teaching with ICT (Ministry of education, 1998 & Ministry 
of Education, 2008). Since the beginning of the 20th century a lot of funds have been invested in 
developing education through the integration of ICT in Taiwan. Pingtung is in the Southern part 
of Taiwan. This county depends on annually approved sponsorships, to close the digital divide 
between schools in Taiwan. Due to the remote location of this county, it lacks educational 
resources or the training/ support for the implementation thereof (Meng, 2011). The Taiwanese 
government is encouraging Public Elementary Schools to make use of modern technologies to 
promote individual learning for inside the classroom and outside to establish portable learning 
domains (National Development Council, 2018). However, Prensky (2001) stated that our 
educational institutions are not designed for the “digital natives”. Many schools are still reluctant 
in integrating ICT as teachers perceive  they to distort traditional teaching (Buabeng-Andoh, 2012). 
Even though schools have ICT resources of high quality, it is not being used (Mumtaz, 2000). 
Many teachers do not see any purpose in integrating ICT with teaching as they doubt that ICT will 
enhance their lessons (Cartelli & Palma, 2008).   
The purpose of the research is to document the extent to which ICT is being integrated by public 
elementary school teachers in Pingtung County. The conceptual framework for this research has 
been adapted by Ghavifekr & Rosdy (2015) from two theories, Technology Acceptance Model 
(TAM) (Davis, 2003) and the Diffusion of Innovations (Rogers, 2003) to provide insight about 
ICT integration in Education. The aim is to determine how public elementary school teachers 
perceive the barriers, challenges, and benefits of integration of ICT in teaching and learning, 
considering several variables that influence successful integration of ICT. The Quantitative 
research was designed around a questionnaire, where public elementary school teachers could 
express their views and perceptions. The questionnaire is based on an existing tool designed by 
Gulbahar & Guven’s (2008). The research tool has been designed to assess the direct experiences 
teachers have when teaching and learning with technologies.  
The total of 32 completed online surveys were collected from a sample of public elementary school 
teachers in Pingtung County. Data was analysed in according themes and processed by means of 
SPSS software. The main findings were teachers support the integration of ICT with their teaching 
as it holds a lot of potential to enrich teaching and learning. However, they experience barriers 
associated to access to updated resources and limited training. Findings are discussed in terms of 
the variations in participants’ experiences, educational background, their perceptions of barriers 
regarding teaching and learning with ICT integration and recommendations on how to improve 
ICT integration. 
Keywords: Pingtung Taiwan, Public Elementary School teachers, Information Communication 
Technologies (ICT), Integration, Teacher perceptions 
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 Chapter One 
Background 
  
1.1 Introduction and background to the study 
People’s lifestyles have evolved because of Information and Communication Technologies (ICT) 
as stated by Grabe (2007). Therefore, educational institutions who are responsible for developing 
students with skills for the 21st Century need to realize the importance of integrating ICT with their 
school curriculums (Ghavifekr, Afshari & Amla Salleh, 2012). The improvement of students’ 
abilities to make effective use of digital techniques while learning is the priority of many nations 
worldwide (OECD, 2011). To successfully integrate ICT with education, teachers play a vital role 
as they hold the responsibility to make use of ICT resources not just for teaching but also for the 
preparation process (Grabe, 2007). When teachers make use of ICT when teaching they change 
the dynamics of the classrooms and create a proactive learning experience for the students as noted 
by Arnseth & Hatlevik (2012). Due to the positive impact ICT integration has on learning there 
has been an increase of usage at schools all over the world as it improves the quality of the teaching 
and the learning because of the modern tools and applications (Bingimals, 2009).  
The integration of ICT can be defined as the process to identify suitable scenarios or topics in the 
school’s curriculum which will fit the usage of technological resources as stated by Rosnaini 
Mahmud & Mohd Arif (2008). ICT integration allows students to make use of context from 
anywhere and at any time, they also have access to unlimited and updated resources from the 
internet (Bingimals, 2009). Apart from preparing students with skills to use in the 21st Century, 
ICT integration has proven to improve the students’ engagement, learning and the pedagogical of 
teaching (Rosnaini Mahmud & Mohd Arif, 2008). ICT allows students to enhance their 
knowledge, gain more motivation, improve communication because of collaboration and develop 
critical thinking and the ability to solve problems which will make them capable to deal with global 
issues as noted by Grabe (2007).  
The integration of ICT in teaching is not just a key factor in education but also for the country's 
development as it is vital if a country wants to secure a sustainable economic development (Capan, 
2012). To stay in line with global changes and developments the Taiwanese Government has 
express the importance of ICT integration with Education as it will help the country to enhance 
technological skills and creativity to be competitive globally (Ghavifekr & Sufean, 2011). If 
governments want to address  current global problems it is essential for teachers to support the 
notion suggested by governments to integrate ICT in teaching as students will have opportunities 
to engage with real-life problems which could lead to global solutions (Tsai & Chai, 2012).  
Students expect ICT integration as they are eager to develop ICT skills to meet the demands of a 
modernised era, therefore ICT integration is vital for students to gain ICT knowledge through 
education (Robert & Lenz, 2009).  
 
 
To ensure students develop 21st Century Skills teachers need to incorporate ICT resources when 
teaching as this integration allows students to gain skills, knowledge and enhance their ability to 
be competitive in the digital age (Buabeng-Andoh, 2012). Policy documents for ICT integration 
identifies the lack of resources, ratio of computers to students however, providing more resources 
does not mean more usage (Yang & Wang, 2012). Due to the demand to integrate ICT with 
education, teachers who are not capable to engage or integrate ICT with education might find 
themselves out of place in this digital era (Abolade & Yusuf, 2005). Teachers who are supportive 
of integration of ICT and education must face professional and personal obstacles.  
Since the beginning of the 20th century a lot of funds have been invested in developing education 
through the integration of ICT in Taiwan, however there is still “digital divide” in rural areas as 
resources are not properly integrated with education (Chang, Hsu & Wu, 2015). In 2001, Taiwan’s 
Ministry of Education stated that ICT integration should take place in all school curriculums, 
especially focusing on the development of students’ abilities and that teachers must integrate 20% 
of teaching with ICT (Ministry of education, 1998 & Ministry of Education, 2008).  
Pingtung is in the Southern part of Taiwan. This county depends on annually approved 
sponsorships, to close the “digital divide” between schools in Taiwan. Due to the remote location 
of this county, it lacks support for the implementation  of ICT     (Meng, 2011). Regardless of all 
the efforts made, Taiwan is experiencing that teachers do not make enough use of available ICT 
resources (Albirini, 2006). The purpose of this study is to research the perceptions of Public 
Elementary School Teacher in Pingtung County regarding the barriers, challenges, and benefits of 
integration of ICT in teaching and learning.  
Many of Taiwanese Elementary School teachers are aware of the advantages of ICT integration 
with Education but they are reluctant in utilizing these tools due to limited time for preparation 
and class management (Chen, 2015). It is a daily challenge for educators to be creative in designing 
and educating our new generation. Teachers find it difficult to integrate Information 
Communication Technologies (Rahman, 2015). This is because of the lack of understanding of 
ICT or the implementation thereof (Arifin, 2017). 
Schools’ management support the idea of incorporating ICT into lessons, however due to different 
teaching methods some teachers do not as noted by Bates (2005). Even though ICT educational 
resources are gradually being integrated in educational systems across the world which assist 
educators and students to interact, communicate and connect with content while learning, teachers 
struggle to find suitable tools which they can implement into their teaching (Rahman, 2015). 
Access to suitable ICT resources are limited (Toksabay, 2010). Teachers find it time consuming 
to integrate relevant ICT (Aqsha, 2009). Teachers find it tough to apply and integrate methods of 
teaching with ICT which is relevant to the students (Ansari, 2012). A lot of Public Elementary 
School Teachers are reluctant to incorporate ICT into their lessons because it is too difficult or it 
is not suitable (Rahman 2015, Bradley & Williams, 2002). 
 
 
The Taiwanese Education Department has also released numerous guidelines to promote student- 
centred teaching and learning to overcome the breach of digital literacy in Public Elementary 
Schools (Chang, Hsu & Wu, 2015). Educational institutions should promote the change in basic 
assumptions and the key role players are teachers as they need to implement the shift. The 
Taiwanese government is encouraging Public Elementary Schools to make use of modern 
technologies to promote individual learning for inside the classroom and outside to establish 
portable learning domains (National Development Council, 2018). Many of schools are still 
reluctant in integrating ICT as teachers perceive it to distort traditional teaching (Buabeng-Andoh, 
2012). Even though schools have ICT resources of high quality, it is not being used (Mumtaz, 
2000). Many teachers do not see any purpose in integrating ICT with teaching as they doubt that 
ICT will make their teaching better (Cartelli & Palma, 2008). 
To ensure students develop 21st Century Skills teachers need to incorporate ICT resources when 
teaching as this integration allows students to gain skills, knowledge and enhance their ability to 
be competitive in the digital age (Buabeng-Andoh, 2012). Policy documents for ICT integration 
identifies the lack of resources, ratio of computers to students however, providing more resources 
does not mean more usage (Yang & Wang, 2012). Due to the demand to integrate ICT with 
education, teachers who are not capable to engage or integrate ICT with education might find 
themselves out of place in this digital era (Abolade & Yusuf, 2005).  
 
1.2 Statement of Problem 
Taiwan has provided funding, training, and ICT facilities from regional to national level (Tsai & 
Chai, 2012). The ratio between student and computer has drastically been enhanced with 
continuous efforts from companies and Educational Institutions to promote the integration of ICT 
in education to improve computer literacy (Chen, 2015). According to the Ministry of Education 
(MOE) (2019) Taiwan is focusing more on developing elementary and junior high schools’ 
students’ digital literacy to ensure a solid foundation for future industries by cultivating ICT talent 
to be innovative problem solvers. Teachers need to ensure that students learning should focus more 
on practical learning which will promote technological learning which can link up to local ICT 
industries (MOE, 2019). However, all these efforts cannot warrant successful ICT integration as 
mentioned by Chang (2014).  
The integration of ICT and education provide endless opportunities for students to develop digital 
skills and gain knowledge, however this integration places more pressure on teachers to ensure 
affective integration with their teaching (Keengwe & Onchwari, 2008). During the last two 
decades’ research have proven the positive impact ICT integration has on education and students’ 
learning (Hatie, 2009; Mumtaz, 2000). ICT integration provides numerous benefits towards 
education as stated by Sanyal (2001); A.) Promote school education, B.) Provide access to non-
formal education to adults and out of school students, C.) Assisting teachers with professional and 
personal development, D.) Improving the management and administration of a school. Even 
though ICT integration can create active collaborative classrooms many countries in Asia are not 
experiencing these benefits due to barriers that hinder the integration process (Keengwe & 
Onchiwari, 2008).  
Barriers that hinder the integration of ICT in teaching include access to well-maintained or updated 
resources, time constraints, outdated programs or applications, the limited access to computers or 
ICT tools and teachers' perceptions, (El Ouidadi, Essafi, Aboutajdyne, Sendile & Depiereux, 
2011). The barriers can be divided into two categories, firstly the external factors and secondly the 
internal mental factors.  
External factors regarding ICT integration can be breached through enough training, development 
and having access to ICT resources. The internal mental factors involve addressing the teacher’s 
perceptions and practice. Elements that hinder ICT integration are majority due to internal mental 
factors (Tsai & Chai, 2012). To develop 21st Century Skills, students need to engage with 
Information Communication Technologies (ICT) while learning. Therefore, it is of utmost 
importance for teachers to make use of ICT tools when teaching (Albirini, 2006). If teachers are 
equipped with adequate ICT resources in their classes, they will comprehend the importance of 
change and this can influence their perceptions regarding ICT integration (Lin, Tsai, Chai, & Lee, 
2013).   
Almusalam (2001), stated that teachers’ perceptions are the biggest reasons whether ICT resources 
will be used or not. Therefore, teachers need to change their beliefs and approach towards ICT 
integration (Mumtaz, 2000). The successful integration of ICT resources in rural schools depend 
on the attitude's teachers have towards the process, previous research has proven that teachers who 
have some digital abilities are more positive towards using ICT resources and need less 
encouragement. (Kluever, Lam, Hoffman, Green & Swearinges, 1994). Whereas Public 
Elementary School teachers who are lacking digital abilities are less likely to use ICT resources 
for teaching and learning and have negative perceptions towards the integration process (Harrison 
& Rainer, 1992).  
Sanyal (2001), made it clear that having access to ICT cannot create an active collaborative 
learning experiences without changing the schools’ ethos and culture. Studies by Drent & 
Meelissen (2008) & Cox, Preston & Cox (1999), showed evidence that educators who extensively 
use ICT with teaching and learning have more confidence and positive perceptions which ensures 
continuous use of ICT as they are aware of the positive impact.  
Previous studies have proven that some public elementary school teachers have limited time for 
implementing and planning ICT integration as noted by Beggs (2000). Because they already have 
a lot of work and administration to do (Ihmeideh, 2009). It is not only time to prepare or to integrate 
ICT but also limited time for personal development and training (Beggs, 2000). Some educators 
cannot make use of ICT due to lack of abilities and others are reluctant to integrate ICT due to lack 
of motivation, interest or anxiety as stated by Duhaney (2001). Teachers need to have opportunities 
for in-service training to become competent in utilizing ICT resources (Duhaney, 2001). Fullan 
(1992) argued that in-service training should be a continuous process, as technology is constantly 
evolving and teachers need to maintain digital abilities to engage with these resources to effectively 
improve their teaching and students’ learning. While teachers receive training, they should have 
more practical opportunities to practice in utilizing the ICT resources (Rosenthal, 1999). 
Public Elementary School teachers disregard the benefits of ICT integration due to limited time 
for preparation, implementation and personal development as noted by Assar (2015). Smeets 
(2005) confirmed that between 60% and 80% of elementary school teachers from Netherlands 
never used the Internet for searching information. Even though various applications and social 
media provide access for teachers and students to collaborate outside the classroom, which leads 
to continuous learning (Albirini, 2006). Education is dependent on technology as Information 
Communication Technologies (ICT) enrich teaching and learning (Liu, 2002).  
However, many constraints influence proper integration of ICT and Education in Public 
Elementary Schools (Arikpo, et al 2009). The Taiwanese government have made significant efforts 
to ensure all Public Elementary Schools in Pingtung have ICT resources, even though schools may 
be equipped with ICT resources, it is not guaranteed that teachers are utilizing the resources 
(Abolade & Yusuf, 2005). This is can be the result to inadequate training and support from school 
management or government, without training and support teachers become more frustrated, which 
leads to negative perspectives towards ICT integration (Onwuagboke, Singh & Onwuagboke, 
2014). Even though Selwood & Tang (2006) identified that Public Elementary School teachers 
have positive attitudes towards ICT integration. The Ministry of Education (MOE), school policy 
makers, local ICT educational industries and school management plays vital roles for promoting 
ICT integration through continuous support and guidance that will help teachers to gain confidence 
and improve their abilities (Arikpo, et al 2009). Proper communication through all stakeholders 
will lead to effective implementation and changes to integrate ICT and education (Rogers, 2003).  
Syomwene (2007) expressed the importance of communication to make teachers perceptions 
towards change more positive. Education is crucial for the development of a country and that 
makes ICT learning priority (Abolade & Yusuf, 2005). School students such in Nigeria, who can 
engage with ICT while learning will enhance their digital abilities as preparation to survive the 
21st Century and current globalization (Kwache, 2007). 
The process to integrate ICT with Education is a challenging task as it needs to suit all the 
objectives required by the school curriculum therefore, proper planning and designing between 
school management and teachers are vital (Chapelle, 2011). The educating of ICT skills to students 
are the key focus in many countries across the world as the development of ICT are happening at 
a rapid pace and this creates the demand to reduce “digital divide” among primary schools in 
developing countries such as Nigeria (Onwuagboke, Singh & Onwuagboke, 2014). This can only 
happen if teachers receive adequate training and support to develop positive attitudes towards ICT 
resources and have access to sufficient recources as noted by Onwuagboke, Singh & Onwuagboke 
(2014).  
 
To ensure successful integration of ICT in Education, schools, management, and teachers need to 
illuminate internal mental factors as it influences teachers’ attitudes towards ICT integration 
(Mumtaz, 2000). ICT resources are only being fully equipped when teachers feel confident, 
motivated and at ease when using it, teachers also need to be aware of the benefits of ICT 
integration not only for their teaching but for students’ learning as stated by Novak (1998). 
Therefore, it is of utmost importance to change teachers’ perceptions towards ICT integration, as 
Mumtaz (2000) mentioned schools can only encourage teachers to integrate ICT resources, the 
outcome depends on the perception's teachers have towards the process.  
However, will it develop positive perceptions towards ICT integration? If teachers’ perceptions 
are negative towards ICT integration the process seems irrelevant for future practice (Gulbahar & 
Guven, 2008). As researcher I will investigate teachers’ perceptions of teaching and learning with 
technologies in Public Elementary Schools in Pingtung County, Taiwan. Previous research has 
identified limited ICT integration in education as teachers are not ready for initiating the 
integration process (Li & Walsh, 2011; Shin & Son, 2007; Yunus, 2007 & Capan, 2012). Even 
though there is an increase of ICT integration and the awareness of the importance thereof, public 
elementary school teachers are still reluctant towards change (Yunus, 2007).  
The Taiwanese Government promotes integration and usage of ICT resources while teaching but 
it all depends whether the teacher implements ICT or not (Arifin, 2017). Therefore, Public 
Elementary School teachers need to acquire training and support on how to select, integrate and 
structure lesson plans by integrating ICT and education (Cartelli & Palma, 2008).  Previous studies 
by Al-Awidi & Aldhafeeri (2017) has proven that Public Elementary School teachers lack digital 
literacy, the abilities for ICT integration with their teaching and the limited access to resources as 
barriers that hinder the ICT integration process, due to the lack of support and training.  
In countries such as Kenya the education department is trying their utmost to integrate ICT and 
education but the efforts are being hindered because of the negative perceptions' teachers have 
towards the change (Rogers, 2003). The teachers’ perceptions can be influenced by multiple 
factors such as limited access to resources, being unaware of the benefits of integration, limited or 
no support and training on how to integrate ICT with education as stated by Syomwene (2007). To 
make the perceptions of teachers towards ICT integration positive, they need to gain basic ICT 
knowledge which will in exchange make teachers aware and more familiar with ICT resources 
(Pernia, 2008).  
The MOE (2019) in Taiwan has made efforts to attain students’ attention by promoting e-learning, 
majority of schools got equipped with electronic whiteboards and projectors. Where being utilized 
it has proven remarkable success as it promotes interaction, access to more visual aids, students 
are more motivated and active during lessons (MOE, 2019). Even though these opportunities are 
being presented it is not happening nationally as traditional teaching is prevalent in rural areas in 
Taiwan (Shin & Son, 2007). Teachers in Public Elementary Schools in rural areas are reluctant to 
change due to limited or the lack of support, therefore their perceptions towards ICT integration is 
negative (Capan, 2012). Research by Albirini (2006) proved that there is a relationship between 
the integration of ICT in education and teachers’ perceptions.  
 
To ensure public elementary school teachers utilize ICT resources, their perceptions towards the 
process should change as it is essential for affective integration, this only happens when teachers 
feel comfortable when engaging with the resources. (Pelgrum, 2001). When teachers feel 
comfortable while working with ICT resources, they develop their abilities and gain knowledge 
regarding the resources and the usage and benefits thereof (Pelgrum, 2001). Pelgrum (2001), stated 
that positive perceptions towards ICT integration depends on teacher's ICT skills and knowledge. 
Apart from having digital abilities and knowledge, teachers need to have knowledge about their 
subject and students’ learning abilities to properly integrate ICT with the schools’ curriculum as 
stated by Morgan (1996). This research can find answers to the research question about teachers’ 
perceptions towards ICT integration in teaching and learning in Public Elementary Schools in 
Pingtung County, Taiwan. Regarding their confidence to engage with ICT resources while 
teaching, the availability of suitable ICT resources at their schools, the impact it has on their 
teaching and the students learning. This research will be to the benefit of the Ministry of Education 
of Taiwan, Pingtung Education department, Public elementary Schools in Pingtung County, 
teachers, and educational stakeholders from Pingtung County. In conclusion as researcher I plan 
to explore evidence of what barriers influences teachers’ perceptions and provide suggestions on 
how to overcome these barriers to ensure affective ICT usage by Public Elementary School 
teachers.  
  
1.3 Purpose of the study 
The purpose of this research is to analyze perceptions that teachers have towards ICT integration 
in Public Elementary Schools. Teachers’ perceptions towards teaching and learning with ICT to 
enhance teaching and promote learning. In conclusion recommendations can be made on how to 
limit barriers and enhance ICT integration. Studies by Al-Awidi & Aldhafeeri (2017) confirms 
that Public Elementary School teachers lack the abilities to implement the ICT integration process.  
Therefore, I want to investigate the perceptions of Public Elementary School teachers in Pingtung 
County towards teaching and learning with ICT. To determine Public Elementary School teachers' 
perceptions to barriers or benefits in teaching and learning with ICT resources with education. To 
determine what influences teachers’ perceptions by identifying barriers, benefits and to find 
workable solutions (Cartelli & Palma, 2008). 
The Quantitative research was designed to explore how public elementary school teachers in 
Pingtung County, Taiwan perceive the barriers, challenges, and benefits of integration of ICT in 
teaching and learning.  
Numerous studies have been conducted to identify the barriers that hinder the acceptance of ICT 
integration by teachers in education (Capan, 2012). Al-Awidi & Aldhafeeri (2017) noted that the 
barriers can be divided into two groups, internal and external factors.  The factors identified was 
teacher’s trust in ICT integration as they are responsible for integrating ICT with their teaching, 
limited resources, old and outdated resources, no or little support and training and time constraints 
(Cassim & Obono, 2011). Previous studies by Cox & Marshall (2007), Capan (2012) & Al-Awidi 
& Aldhafeeri (2017) have also shown that teachers are more likely to make use of ICT outside of 
the classroom, reasons for being reluctant to make use of ICT when teaching are teachers’ ICT 
abilities, confidence when engaging with ICT tools and their attitudes towards ICT integration.  
Roswell (1999), stated that the positive impacts ICT integration has on teaching and learning are 
the possibilities to create interesting, interactive, easier, entertaining, and enjoyable lessons for the 
students. It makes classroom management and administration easier and more organized for 
teachers. ICT integration improves communication between co-workers and students. Teachers 
can design supportive and remedial materials easier and in depth.  
The purpose of the research is to gain insight about how teachers perceive ICT integration in Public 
Elementary Schools in relation to teaching and learning and to provide answers to the specific 
research questions. 
 
1.4 Importance of the study 
The Ministry of Education (MOE) is trying to ensure that all Public Elementary Schools in Taiwan 
are integrating ICT with education (Shin & Son, 2007).  To develop 21st Century skills, Elementary 
Schools need to integrate ICT with their curriculum (van Dijk, 2006). Through ICT integration 
they will accomplish objectives, develop skills, and enhance their teaching and learning of all 
subjects (Chen, 2015).  
Engaging with ICT tools while learning makes connections with real life scenarios inside the 
classroom, where students can share and gain experience about business, learning, teaching, health, 
leisure, and science (Gulbahar & Guven, 2008). These real-life scenarios are vital for awareness 
about global issues and figuring out how to resolve it.  
It is crucial that every student become competent in utilizing ICT as it leads to the development of 
countries and economies (Norris, Sullivan & Poirot, 2003) Therefore, it is vital that Public 
Elementary Schools equip and integrate ICT resources with education to ensure they provide the 
students with the necessary abilities and knowledge.  
The successful integration of ICT in Education depends on the effort's teachers are willing to make 
as they are the gatekeepers to ICT resources and the development of 21st Century skills as 
mentioned by Mumtaz (2000). The biggest obstacle in the ICT integration process is how teachers 
perceive this change, by having positive perceptions towards ICT will significantly increase the 
motion to adapt the new integration process (Chen, 2015).  However, these efforts can be made 
easier if school management teams can reduce or illuminate internal mental factors as it influences 
teachers’ perceptions towards ICT integration (Mumtaz, 2000). Once teachers’ perceptions 
towards ICT integration is positive it will motivate them to engage with the integration process 
(Chen, 2015). Public Elementary school teachers in Pingtung County need to be actively involved 
to ensure the process of ICT integration is not merely having access to resources and not utilizing 
it but that they should take ownership (Gulbahar & Guven, 2008). Through this they will ensure 
quality teaching takes place. 
Public Elementary Schools in Pingtung County, Taiwan should therefore revise curriculums with 
a global vision in mind based around developing 21st Century Skills, their focus should become 
more international, creating a foundation for local industries which will make them competitive in 
world economies (Aydin, 2013). With proper meetings and communication between management, 
teachers and educational specialist, areas can be identified where to integrate ICT with content 
from the curriculum (Chen, 2015).  
 
 
1.5 Theoretical Framework  
Previous studies have described ICT as the gateway to many opportunities where teachers can 
improve their teaching performance and students' performances especially in Elementary Schools 
(Son, Robb & Charismiadji, 2011). Education specialist and researchers have concluded that the 
implementation of ICT can promote learning and enhance students' 21st Century skills (Amaral & 
Meurers, 2011). The key factor in successful implementation of ICT in education is the teachers, 
they need to develop a new teaching and learning culture (Jamieson, Chapelle & Preiss, 2005). 
However, the successful implementation of ICT in Education by teachers faces some obstacles, 
such as limited access to resources, poor or outdated resources, teachers’ who are reluctant to 
utilizing ICT and teachers who are not capable in integrating ICT with education (Winke & 
Goertler, 2008). A lot of teachers training programs focused on how to use ICT and not how to 
integrate it with education (Jamieson, Chapelle & Preiss, 2005).  
The conceptual framework for this research has been adapted by Ghavifekr & Rosdy (2015) from 
two theories, Technology Acceptance Model (TAM) (Davis, 2003) and the Diffusion of 
Innovations (Rogers, 2003) to provide insight about ICT integration in Education. Davis (2003) 
summarized that the Technology Acceptance Model (TAM) theory consists out of the intentions 
to use, perceived usefulness (being aware of the outcomes or benefits) and the level of accessibility 
refers to whether it is easy to use or not. TAM’s purpose is to to consider the effectiveness of ICT 
integration as noted by Davis (2003). The TAM model as noted by Chuttur (2009) is a popular 
model for prediction and explanation however its downfall is that it makes use of self-reported 
than observed data. 
Ghavifekr & Rosdy (2015) framework focusses on how knowledge or ability to make use of the 
ICT resource will influence both the perceptions of usefulness and ease to use. The factors are 
entwined with the purpose to measure the effectiveness of the integration between ICT and 
education (Ghavifekr & Rosdy 2015). The objective is for teachers to integrate ICT with their 
teaching, which is considered as the main variable. This variable is influenced by numerous factors 
such as functionality, accessibility, ease to use and flexibility. 
 
 
1.6 Research Questions 
Public Elementary Schools may be equipped with ICT resources however, teachers and students 
are using it for other purposes than education (Dudeney, 2010). The aim of this study is to 
determine how do public elementary school teachers in Pingtung County, Taiwan perceive the 
integration of ICT in teaching and learning? Teachers’ perceptions towards ICT is crucial for 
affective integration as stated by Mumtaz (2000). Therefore, by identifying what teachers perceive 
as barriers and benefits is vital for the outcome of this research. 
RQ One: To what extent do teachers in Pingtung utilize available ICT resources for teaching and 
learning? 
RQ Two: What are the barriers which might hinder teachers and limit ICT integration with their 
teaching? 
RQ Three: How do teachers perceive the impact of ICT resources on students’ learning? 
Teachers’ utilization of ICT is vital for proper integration, they need to be willing to adapt, learn 
and develop their digital abilities. This can only happen if they receive support, training and have 
access to relevant ICT resources (OECD, 2011).  
 
1.7 Overview of research design 
Quantitative research communicates through graphs and numbers. To gather data quantitative 
research, make use of experiments, questionnaires, or surveys (Hittleman & Simon, 1997). The 
data will be used to summarize the perceptions of teachers towards the integration of ICT and 
teaching in Taiwan (Collis & Hussey, 2003).  The research will measure and determine the 
relationship between the variables (Walsham, 1995). The quantitative research entail collecting 
data and to prove whether the hypothesis that Public Elementary School teachers in Pingtung 
County are reluctant towards ICT integration due to negative perceptions, is true or false. The 
findings will be presented in a suitable form for the audience. According Guba & Lincoln (1994) 
the best way to understand the perceptions of elementary school teachers towards ICT integration 
is observation. Therefore, the paradigm is positivist which will explore the relationship between 
perceptions and integration of ICT resources by Public Elementary School teachers in Pingtung 
County. As stated by Walsham (1995) the positivist paradigm is based on facts that influences 
people’s perceptions. Human perceptions are passive and influenced by external variables (Guba 
& Lincoln, 1994).  
To determine the perceptions of teachers towards the use of ICT for teaching and learning it will 
determine the relationship between the cause and effect of why ICT resources are not being 
integrated. As researcher I made the effort to identify all the variables that make teachers reluctant 
towards ICT integration (barriers, access to resources, time constraints) except one the perceptions 
of teachers. As the perceptions of teachers are manipulated by the other variables.  
Technology Acceptance Model (TAM) was used to base this research on as it was developed with 
the purpose to determine the perceptions towards accepting or rejecting ICT integration (Davis & 
Warshaw, 1989). TAM is posited by cognitive beliefs, to perceive the usefulness and the level of 
easiness to utilize ICT as stated by Davis & Warshaw (1989).  
The research tool is a survey questionnaire. The questionnaire is based on an existing tool designed 
by Gulbahar & Guven’s (2008). Certain items on the questionnaire were altered before distributing 
it online to teachers’ groups on social media (Facebook), by email, instant messenger, Line 
application and WhatsApp. It was a self-evaluation survey where Public Elementary School 
teachers could express their perceptions based on their level of confidence to integrate ICT and 
teaching, being aware of the positive impact towards the integration of ICT in teaching and 
learning. The relationship between ICT integration and the school and what impact does ICT 
integration have on students’ learning. The questionnaire consisted out of 40 items to determine 
the perceptions teachers have towards ICT integration when teaching in Taiwanese public 
elementary schools.  A five -Likert scale ranging from five = Strongly Agree, four  = Agree, three 
=Undecided, two  = Disagree, one = strongly disagree. The web-based questionnaire consists out 
of four  sections, section one : Demographic background of the participants, section two : 
Teachers’ perceptions towards ICT integration and teaching, section  three  : The relationship 
between ICT integration and the school and section  four : The impact of ICT integration on 
students’ learning. 
Respondents could partake in the research within the timeframe of four  weeks. After four  weeks 
the data was collected from all the completed surveys for research. The researcher approached 
teachers’ groups and forums on internet and social media to find possible participants to complete 
the online survey. 32 Participants from various nationalities agreed to partake in the study. The 
complete population regarding Nationalities were 21 South-Africans (65.62%),four  Taiwanese 
(12.5%),three   American (9.4%),  one  Canadian (3.12%),  one  New Zealander (3.12%),  one  
Australian (3.12%) and  one  o Pacific Islander (3.12). All the participants were teachers from 
Public Elementary Schools in Pingtung County, Taiwan.   
Participants were informed about the purpose of the research and their participation was willingly. 
They were informed that they may withdraw from the research at any time and so will their data. 
Full consent was obtained prior the research.  The protection of the privacy of research participants 
were ensured. The purpose of the research tool is to document how public elementary school 
teachers in Pingtung County, Taiwan perceive the integration of ICT in teaching and learning since 
Public Elementary Schools in Pingtung may be equipped with ICT resources however, teachers 
are not integrating it with education (Dudeney, 2010).    
The Cronbach’s Alpha reliability test will be used to determine internal consistency of this research 
instrument and a high degree of similar scores are expected. The data summary will be done 
according to the terms of the survey questionnaire developed by Gulbahar & Guven (2008). The 
coded data will be exported to SPSS for analysis to determine the Mean, Mode and standard 
deviation. The analyzed data from the research will provide the results required by the researcher 
as responses to the research questions, what are the perceptions of Public Elementary School 



























Due to daily life requirements, we find technology everywhere, our homes, our work, public 
environments, and our schools, we are living in a digital century (Prensky, 2001). It is thus of 
immense importance to incorporate Information Communication Technologies into schools to 
prepare the students, who are also known as “digital natives” for their future occupations (Prensky, 
2001). The students are familiar and connected with digital devices, therefor it is vital for 
elementary school teachers to alter their teaching approaches that will suit the needs of the students 
(Prensky, 2001). It is thus expected from teachers to integrate Information Communication 
Technolgies with teaching and learning (Lawless & Pellegrino, 2007). 
To successfully integrate Information Communication Technologies, teacher needs to acquire 
pedagogical knowledge regarding the resources and making it relevant to their school curriculum 
as noted by Craft (2000). This will only happen if teachers accept the change to integrate 
Information Communication Technologies with education and therefore teachers need positive 
perceptions towards technology (Yunus, 2007). 
The purpose of this study is to investigate teachers’ perceptions towards teaching and learning 
with technology in public schools to understand what Information Communication Technologies 
and the integration process entails. As researcher I want to determine what obstacles and benefits 
teachers experience in Pingtung County, Taiwan when they integrate ICT. 
 
2.2 INFORMATION COMMUNICATION TECHNOLOGIES 
To study teachers’ perceptions, it is important to clarify what Information Communication 
Technolgies is, the integration process and what school-based subjects are relevant to the 
integration process. Therefore, the next section will entail required explanations.  
 
2.2.1 What is Information Communication Technologies? 
Information Communication Technolgies - it refers to the usage of a wide range of resources, 
instruments, procedures, environments by using digital abilities to find, process and present 
computer-based information (Papert, 1999). ICT resources are used as supportive measures to 
improve teaching and learning through collaboration, creation, communication, and self-
expression (Papert, 1999). These resources include the internet, computers, laptops, online 
applications, broadcasting equipment, recording technologies and cellphones (Mumtaz, 2000). 
ICT include many older resources which are still effective such as TV, radio and telephone. Many 
ICT resources are used together such as computers and the internet. In recent years more attention 
has been given on how ICT can improve education through integration (Mumtaz, 2000).  
 
2.2.2 What is Information Communication Technolgies Integration? 
Information Communication Technologies (ICT) starts as a school-based subject which is then 
implemented through other subjects with the purpose to enhance critical thinking and learning 
(Bulin-Sokolova, Semenov & Vardanyan, 2011).  The stakeholders involved in ICT integration 
entails researchers, teachers, technologist, school management, developers, and the students 
(Hartley, 2007). The integration process requires supportive educational policies from the school 
and professional development opportunities for teachers as stated by Bulin-Sokolova, Semenov & 
Vardanyan (2011). ICT resources create authentic learning experiences, by bringing the world into 
the classroom to the benefit of students and teachers (Chang, Lee, Wang & Chen, 2010). 
To ensure successful implementation of ICT with teaching and learning teachers need to do proper 
planning, testing, and acquiring of relevant resources suitable for the content in the curriculum. 
The stakeholders need to determine the level of digital abilities the student have, learning should 
be a process of scaffolding building, teachers should provide clear instructions and students should 
be given with reachable goals (Lim, 2007).  
Teachers themselves should constantly learn to improve their digital abilities to properly integrate 
ICT with teaching and learning (Lim, 2007). Resource need to be scrutinized by teachers for the 
safety of the students and making students aware of any dangers (Hudson, 1997). Teachers need 
to promote collaboration among students through activities that are multimedia based (Hudson, 
1997). Apart from introducing ICT resources teachers need to constantly observe, record, and 
provide timeous feedback to students while engaging with ICT resources, therefore teachers should 
be indirectly and directly involved throughout the whole integration process (Hudson, 1997).  
Teachers need to follow 5 basic steps as mentioned by Urhahne, Schanze, Bell, Mansfield & 
Holmes (2010) for successful ICT integration:  
• Firstly, they need to envision what the lesson will entail, the presentation, the activity, 
relevant ICT resource and the outcome.  
• Secondly, they need to plan on how they will manage the class around the activity, will the 
activity be a group or individual task.  
• Thirdly, the teacher needs to have students from various levels of ability to be together in 
a group, as stronger students can provide support to those in need.  
• Fourthly, the teacher needs to constantly monitor the progress of the students and make 
sure they stay on track to achieve the desired goals.  
• Lastly, teachers need to provide timeous feedback, this feeling of accomplishment will help 
the students to gain more confidence in engaging ICT resources and motivate them to keep 
trying. 
These five steps will assist in providing support for constructivist learning and teaching when it is 
utilized in the classroom (Hughes, 2013). It expands the learning environment by accessing digital 
platforms where teachers and students can engage with updated information anytime, the learning 
process can continue outside of the classroom, through collaborations or research as stated by 
Hughes (2013). Traditional teaching methods constraint students and teachers to limited resources 
and knowledge, ICT not only provides access to unlimited resources but develop digital skills 
through blended learning and eLearning and it transforms lessons from being teacher centered to 
student- centered (Coleman, Gibson, Cotton, Howell-Moroney & Stringer, 2016).  
Students gain more confidence and develop 21st century skills in a relaxed environment when using 
ICT resources (Miller & Robertson, 2010). Students develop skills to plan, research, and present 
information, they also gain skills to collaborate with others by being respectful and sharing ideas 
while trying to solve problems, experiencing a sense of accomplishment develop personal growth 
as noted by Yang (2009). Students can also view issues from the past and evaluate perspectives 
from different points of view and find viable solutions for current world issues (Yang, 2009). 
A variety of ICT applications allows for more interesting lessons with multiple entries that caters 
for the students’ needs because students can now engage with text, videos, audio, interviews and 
because it is more student centered the teacher becomes a navigator (Aydin, 2013).When ICT 
integration is connected to content from the curriculum it makes the integration process easier 
which enhance teaching and learning, however teachers need to be guided and supported 
continuously as suggested by Craft (2000).  
Ghavifekr & Athirah (2015), concluded that ICT integration depends on four basic steps: 
1. School management and teachers need to design and develop new policies which clearly 
formulate the ICT integration process with the school’s curriculum and have detailed 
information about acquiring or maintaining resources, frequent support and training 
provided, feedback and support meetings and future developments.  
2. Providing schools with ICT resources that are in good condition and relevant to the 
content that will be taught at the school. 
3. The integration process is a learning process; therefore, teachers need to have time and 
practice to gain knowledge to develop and build on their digital literacy and abilities so 
they are confident and comfortable to begin integration of ICT with their teaching.  
4. Confident and capable teachers will ensure that effective learning takes place and they 
should ensure that students’ benefit the most from this integration process by gaining 21st 
Century skills. 
This will allow teachers to present more effective teaching which provides more learning 
opportunities for the students, as they learn more through engaging with ICT resources, learning 






2.2.3 The benefits when integrating ICT with education 
Research have proven that ICT integration with education allows for more effective teaching and 
learning than with traditional methods (Macho, 2005). It also improves teachers teaching abilities 
and students’ learning as lessons are more interesting, interactive, and learning is more continuous 
as it can be expanded to outside of the classroom (Ghavifekr & Athirah, 2015). 
Engaging with ICT resources while learning improves students’ critical thinking and according Marzano 
(1998) this can increase a student's results from being average 50% into the top twenty in the class. 
Engaging with ICT resources not only make students critical thinkers but also teachers. Continuous 
engagement with ICT resources enhances student's digital literacy, as students see self-improvement, they 
gain more confidence and enjoyment from using the resources which leads to deeper learning and attaining 
newly gained knowledge (Mosleley, Higgins, Bramald, Hardman, Miller, Mroz, Tse, Newton, Thompson, 
Williamson, Halligan, Bramald, Newton, Tymms, Henderson, & Stout, 1999).  
The teachers become more creative and innovative which leads to effective teaching and spreads to creating 
effective schools (Mosleley, Higgins, Bramald, Hardman, Miller, Mroz, Tse, Newton, Thompson, 
Williamson, Halligan, Bramald, Newton, Tymms, Henderson, & Stout, 1999).  The more digital 
proficiency teachers have, the easier the integration process and the students will develop more 
digital skills (Smeets, 2005).  
 
2.2.4 The integration of Information Communication Technologies is relevant to which 
subjects? 
Culley (1988), argued that ICT resources are limited to mathematics and science. However, ICT 
resources entail various tools (Computers, laptops, projectors, interactive whiteboards, calculators, 
cell phones, recording resources, iPad, and various applications) which can be used across the 
school curriculum in different subjects (Mumtaz, 2000). The integration of Information 
Communication and Technolgies can take place in all school base subjects it all depends on the 
teacher (UNESCO, 2005).  
The teacher is required to identify subtopics from the required objectives and decide whether it 
can be integrated with ICT or not (UNESCO, 2005). The creativity of the teacher is vital here and 
the pedagogical knowledge of ICT resources, the integration process and the teacher need to 
determine whether the integration of ICT will enhance the student’s learning experience (Loveless, 
DeVoogd & Bohlin, 2001).  
It is suggested that the best way to utilize ICT integration is through group work and students 
should start in brief time sessions during lessons to develop these skills and gradually the time 
spent with ICT resources can increase (UNESCO, 2005).The integration of ICT in school-based 
subjects allow students to gain a deeper understanding of the specific subject and create ways of 
learning which were not possible without ICT integration (Mumtaz, 2000).  
 
 
2.3 ELEMENTARY SCHOOL TEACHERS’ ATTITUDES AND PERCEPTIONS 
TOWARDS ICT INTEGRATION 
In the previous section I reported about the theoretical views of what ICT is, the integration process 
and which school-based subjects are suitable for the integration process. In the following section 
I will clarify about what teachers know and their beliefs towards ICT integration.  
In general teachers have a positive attitude towards ICT tools nevertheless their abilities to utilize 
it, they also recognize the benefits ICT integration provides, not only for their teaching but for the 
students’ learning as stated by Yunus (2007). Teachers are aware of the increased motivation and 
participation from students when engaging with ICT but they discern themselves to be incompetent 
in integrating ICT with Education (Aydin, 2013). Even though positive attitudes towards the usage 
of ICT have been reported in many countries limited programs or ICT tools are used for example 
the most recurring uses of ICT were searches on the Internet and CD-ROM activities as founded 
by Park & Son (2009).  
Public Elementary Schools need to provide teachers with access to ICT tools and training which 
are suitable for teaching their curriculums, this will ensure higher usage of ICT (Yunus, 2007). 
Even though the Ministry of Education has increased access to ICT resourcesnumerous factors 
still hinder the usage of ICT in Public Elementary Schools (Yunus, 2007). Lafford (2009) argued 
that this reluctance of ICT usage is due to the way teachers perceive ICT.  
To transform teachers' perspectives towards ICT integration it is useful to have communities for 
collaboration where teachers can share their individual experiences, through humor, controversy, 
or share preplanned resources to gain deeper understanding and receive feedback that will create 
more positive feelings towards change (Williams, Coles, Wilson, Richardson & Tuson, 2000). 
Teachers’ perspectives towards ICT integration are vital for the implementation and continuation 
thereof as their beliefs will determine whether they will change and make use of ICT resources 
while teaching (Rodrigues, Marks & Steel, 2003). Therefore, the aim of this study is to explore 
how public elementary school teachers in Pingtung County, Taiwan perceive the integration of 
ICT in teaching and learning. Based on this survey, the barriers and benefits to ICT integration 








2.4 OBSTACLES THAT INFLUENCE TEACHERS’ PERCEPTIONS 
Numerous factors got identified from research done in other countries regarding limited usage of 
ICT in Public Elementary Schools due to teachers’ elements such as computer literacy, their ability 
to know how to work with ICT (Li & Walsh, 2011), the personal curiosity regarding the Internet 
and how to integrate resources with their teaching (Shin & Son, 2007) the way teachers perceive 
access to resources, the educational value, and the practicality of ICT (Li & Walsh, 2011).  
Students also contributes factors which limits ICT usage, such as their level of computer literacy 
and participation (Shin & Son, 2007). Apart from teachers and students Elementary Schools 
included factors such as limited or no access to ICT tools, lack of training or technical support, 
limitations of engagement due to large classes, to technical objectives to suit the public elementary 
schools’ curriculum and restricted class time (Sin & Son, 2007; Yunus, 2007; Li & Walsh, 2011). 
Teachers also felt that the resources at their schools are outdated or irrelevant for the content from 
their school curriculum (Tazci, 2011).  
Apart from the inadequate resources, no or little training and support is available for teachers for 
professional development (Ghavifekr & Athirah, 2015). Previous research by Smeets (2005), 
found that 80% of public elementary school teachers in the Netherlands have never used the 
internet or online encyclopedias to search for information and 51% felt that their students’ learning 
did not show any signs of improvement when using ICT resources. Nonetheless, the integration of 
ICT is not determined by technological factors but the competencies and attitudes of teachers 
(Tondeur, Hermans, Van Braak, & Valcke, 2008).  
Abolade & Yusuf (2005) identified that teachers are reluctant to integrate ICT and Education due 
to the fact they are not capable in integrating ICT into their current curriculum. Public Elementary 
Schools may be equipped with ICT resources however, teachers and students are using it for other 
purposes than education (Dudeney, 2010). Teachers find it difficult to get suitable ICT tools which 
matches the requirements of their curriculum (Chen, 2015). 
Majority of teachers are aware of the benefits of ICT integration and they also agreed that ICT 
provides opportunities to enhance teaching and learning, even though some teachers feel they can 
still be affective without using ICT resources (Abd Rahim & Shamsiah, 2008).  Some teachers felt 
that ICT doesn’t allow them to satisfy the needs of their students as the integration and planning 
process requires a lot of administration and time and they felt by utilizing ICT when teaching it 
disrupts their classroom management due to lack of concentration (Abd Rahim & Shamsiah, 2008). 
Students’ behavior during activities which made use of ICT resources was the biggest reason 
which gave teachers negative perceptions towards ICT integration (Abd Rahim & Shamsiah, 
2008). 
The connection between confidence and competency have an impact on teachers' perceptions, 
therefore more focus should be placed on training and the development of digital abilities (Cox & 
Marshall, 2007).However, the successful implementation of ICT in Education by teachers face 
some obstacles, such as limited access to resources, poor or outdated resources, teachers’ who are 
reluctant to utilizing ICT and teachers who are not capable in integrating ICT with education 
(Winke & Goertler, 2008).   Teachers find it difficult to get suitable ICT tools which matches the 
requirements of their curriculum. 
 
2.5 TEACHER SKILLS AND ABILITIES INVOLVED IN TO INTEGRATE 
INFORMATION COMMUNICATION TECHNOLOGIES IN THEIR TEACHING 
2.5.1 Obstacles teachers experience when integrating Information Communication 
Technologies with their teaching 
Professional obstacles entail, being an educator means continuous learning and “growing” to act 
as an affective carrier of experience and knowledge and personal obstacles entail that teachers 
need to have interest to engage with ICT resources (Capan, 2012). Teaching abilities are 
synonymous with computer and digital literacy which are essential skills an individual needs for 
survival in the 21st Century. Proper acquisition of these skills requires utilization and integration 
in teaching and learning, for daily tasks, activities and promoting continuous learning 
(Onwuagboke, Singh & Onwuagboke, 2014).  
2.5.2 The competencies teachers require to integrate Information Communications 
Technologies 
Teachers’ competencies can be grouped into four as summarized by Resta (2002);   
A. Content and Pedagogy, entails the knowledge teachers have regarding the curriculum and how 
to ensure effective teaching takes place to achieve the objectives.   
B. Networking & Collaboration, ICT provides multiple methods for teachers and students to 
expand and develop their knowledge through communication beyond the classroom. Teachers 
become guides in putting students in connection with other students, teachers or resources as the 
lesson becomes more student centered. Students get the opportunity to learn from each other or 
expertise by sharing ideas and experiences (Resta, 2002).   
C. Copyrights related to resources, when engaging with ICT resources from across the globe, 
teachers and students need to be aware of rights and legal codes such as intellectual property, 
copyright and referencing. Teachers and students should also be able to determine what is real and 
what fake resources is. ICT provides a gateway to endless resources but also put students in danger 
therefore they should be aware of what and how to deal with social issues that can arise through 
internet access.   
D. Technical issues, based on access to relevant up to date ICT resources and having constant 
support for proper integration of ICT and education (Resta, 2002). For ICT integration to succeed, 
teaching and learning need to evolve to become student centered in an environment where students 
can explore, discover, and engage with resources to promote continuous learning not just at school 
but anywhere and anytime (Sekaran, 2003). Therefore, teachers need to gain knowledge by 
scaffolding and developing basic skills and literacy and progress to more advance to integrate ICT 
and teaching as noted by Mishra & Koehler (2006). 
Many teachers may not support ICT integration because they do not have the required 
competencies to integrate it with education as stated by Liew (2007). Therefore, competencies to 
integrate ICT resources influence the acceptance of ICT integration (Hamsha, 2011).  Acquiring 
ICT competencies and relevant training will lead to affective integration by teachers and ensure 
they keep up with the pace of the continuous changes in technology as stated by Hamsha (2011).  
 
2.6 CONTINOUS PROFESSIONAL DEVELOPMENT FOR ELEMENTARY SCHOOL 
TEACHERS 
In the following section I will explain why it is crucial for teachers to continuously improve their 
abilities and pedological knowledge regarding ICT and the integration process which will ensure 
that students receive more effective teaching.  
ICT integration depends a lot on professional development of teachers, however the teachers’ 
school and access to ICT resources needs to be taken into consideration, so the training is suitable 
and relevant to that specific teacher (Rodrigues, Marks & Steel, 2003). The training needs to be 
context based and focus on relevant resources (Shallcross and Robinson, 1999). Teachers need to 
change their teaching methods from traditional to modern.  
Modern entails making use of ICT resources while teaching to ensure students develop 21st century 
skills (Rodrigues, Marks & Steel, 2003). Therefore, their changes regarding pedagogical content 
knowledge needs to change, this entails changing their perspective towards ICT integration 
(Rodrigues, Marks & Steel, 2003). Williams, Coles, Wilson, Richardson & Tuson (2000), 
suggested that teachers should be able to choose the type of ICT professional development they 
want according to their needs, also receive training according to the individual's digital ability and 
ICT literacy, therefore professional develop should be tailor made. Professional development 
focusses majority of the time on technology and how to use the specific resource instead of how 
to integrate the resources with the teaching, more focus should be given to the pedagogy on how 
to integrate ICT resources (Williams, Coles, Wilson, Richardson & Tuson, 2000). 
Teachers need to change and to do so it requires theories of learning to be considered as teachers 
need to develop their knowledge and abilities to have positive perceptions towards ICT integration 
(Smeets, 2005). Attitudes and perceptions are crucial needs that should be highlighted to ensure 
proper integration. Teachers’ beliefs can be separated into two, the behaviorist and the 
constructivist as these two beliefs frequent foundations for the use of ICT resources (Mumtaz, 
2000). ICT integration expect teachers to gain deeper knowledge of the expected process therefore 
they need to acquire more constructivist beliefs and combine it with "traditionalistic”, teacher 
centered behaviorist beliefs (Mumtaz, 2000). 
 
2.7 THEORIES OF LEARNING WHICH EXPLAIN ICT INTEGRATION FOR 
ELEMENTARY SCHOOL TEACHERS 
To successfully integrate ICT with education teachers, need to be aware of various learning 
theories to properly integrate resources and they should know which methods are relevant for ICT 
integration (Mumtaz, 2000). Learning theories are helpful to build curriculums based on ICT 
integration, it is the foundation to any lesson plan (Ally, 2008). In the next section I will clarify 
how teachers learn to integrate ICT. 
 
2.7.1 Behaviorist perspectives of what teacher learning is about 
According to behaviorist the process to learn is a response to develop a contemporary behavior, 
this is known as behaviorism (Sutton, 2003). This behavior can be enhanced through repetition 
and making a connection between the response and the stimuli. For example, a driver will stop 
when the traffic light is red, even if the driver is not asked to do so as it is a conditioned stimulus, 
which produced a new behavior to stop, which completes the learning process (Jarvela, 
Hakkarainen, Lipponen, & Lehtinen, 2001). Regular engagement with ICT resources develop 
digital literacy which motivates teachers and students to continue using ICT resources (Drent & 
Meelissen, 2008). It develops a specific behavior towards ICT integration. As the saying goes: 
“Practice make perfect.” 
However, the developed behavior is not always positive which can alter or halt response or 
behavior. Teachers need to practice to enhance their digital literacy to engage with ICT while 
teaching, which is to develop new behavior which leads to habit (Sutton, 2003). Once it becomes 
habit, teachers will become experts in integrating ICT with education as they are conditioning the 
response, as stated by Pavlov (Parsons, Hinson & Broom, 2001). However, they need to have the 
drive or satisfaction to learn as explained in Hull’s theory of drive. Factors such as learners’ 
readiness to learn, to achieve goals are significant stimuli which connects with the response to 
engage with content. These stimuli need to be fun; the content must be relevant, the teaching needs 
to promote continuous learning, encourages critical thinking, promotes collaboration, challenging, 
provide timeous feedback and support, assign achievable objectives (Shield, 2000).  
Behaviorism is criticized as it is enforced through drill and repeat and limits collaboration and has 
adopted some traditional teaching methods to transfer knowledge, however, behaviorism has 
developed some crucial instructional ICT resources and tutorials which assist individual learners 
with support, feedback while motivating them through creating an effective learning experience 
(Shield, 2000). Learning is the process to implement knowledge whether it is through 
memorization, acquiring facts, arranging ideas or through experimentation, all of these approaches 
is the response to a stimulus which leads to the development of a new behavior, which is needed 
when utilizing ICT resources for teaching and learning (Seifert, 1991). 
 
2.7.2 Cognitivist perspectives of what learning in general is and how teachers can learn to 
integrate ICT resources 
Cognitivism, is to acquire knowledge through a process of reasoning, as we develop through 
experiences whether through internal variables or external variables as noted by Piaget (Jarvela, 
Hakkarainen, Lipponen, & Lehtinen, 2001). Firstly, our senses response to a stimulus, which draws 
attention, secondly meaning or experience is then linked to the attention and lastly the information 
is being processed. The information is then either stored for a brief period of time or the stronger 
the link is, it will be stored for a longer period in the memory. The process to recall memories is a 
system that starts with a response to stimuli, then the response information is being transferred 
from sensory to being organized by linking it to meaning or experience to form a concept, which 
is then retained for future use (Sprinthall & Sprinthall, 1990).  
ICT and cognitivism entail to draw the student's attention then for them to go through a process of 
reasoning, which leads to learning, therefore they need to engage with ICT resources while 
recalling previous knowledge, they will search, examine, and evaluate information, frequent use 
will ensure the knowledge is stored in the long-term memory (Anderson & Dron, 2011). Learning 
is a continuous process by being actively involve with content and ICT resources. Teachers and 
students need to be aware of the desired goals or objectives, these objectives or goals should be in 
line with the scaffolding of the learning process (Anderson & Dron, 2011).  
Constructivism is more than just memorizing information but ‘metacognition’ which is the process 
to grasp and reason with information through critical thinking (Parsons, Hinson & Broom, 2001). 
Constructivism allows lessons to become student centered and teaching and learning approaches 
changes when ICT is integrated. Students should construct knowledge through critical thinking, 
reasoning, and negotiating through collaboration. Vygotsky expressed the importance of 
collaboration as students learn more through exchanging ideas and experiences and ICT 
integration allows this to happen (Jarvela, Hakkarainen, Lipponen, & Lehtinen, 2001). 
Teachers need to create constructivist learning environments that consists out of students, expertise 
and teachers who all partake in this educational community, where authentic resources can be 
shared (UNESCO, 2002). ICT makes this possible as students can engage in a virtual world but 
dealing with real life situations by solving problems through collaboration (Anderson & Dron, 
2011). Students can research, evaluate, and share unlimited information which is available on the 
internet. Teachers become instructors and guides of information, objectives and ICT resources, 






2.8 THEORETICAL PERSPECTIVES OF WHAT ICT KNOWLEDGE IS ABOUT AND 
HOW IT IS DEVELOPED AND UNDER WHICH CONDITIONS 
 
2.8.1 Introduction 
The theoretical framework for ICT integration is based on the relationship between theories, logic 
and factors that influence ICT integration (Sekaran, 2003). Teachers will gain more confidence as 
they improve their abilities through knowledge and practice, school management should encourage 
them to become more experimental while providing them with pedagogical – orientated training 
of ICT abilities (Cox & Marshall, 2007). The way ICT is integrated into teaching activities is more 
crucial than pedagogical obstacles (John & Suhterland, 2004). The integration will depend on how 
teachers will present their content knowledge through pedagogical approaches (UNESCO, 2002). 
Teachers and researchers can therefore make use of theoretical perspectives to evaluate attitudes 
and abilities towards ICT integration. In the next section I will clarify how as researcher I can 
investigate teachers' knowledge about ICT integration based on various theoretical perspectives 
and how it influences their attitudes towards to integration process. 
 
2.8.2 Technology Pedagogy and Content Knowledge (TPACK) 
Pedagogical Content Knowledge has been defined by Shulman (1987), as “the blending pedagogy, 
content and the understanding of problems or topics and to adapt or organize it through abilities 
and interest ready for presentation”. Students should be taught about the benefits of specific ICT 
resources and how to use it at the same time to avoid the risk that students may focus more on the 
resource then the content. Many public elementary school teachers lack ICT knowledge, therefore 
the Technology, Pedagogy & Content Knowledge (TPACK) is recommended to develop ICT 
knowledge. This will assist teachers to successfully integrate ICT with their teaching.  
Technological Pedagogical Content Knowledge (TPACK) framework was developed by Mishra 
and Koehler (2006), where they concluded that teachers require three sections of knowledge to 
successfully integrate ICT and education. The sections are, Content Knowledge – knowing what 
outcomes to achieve according to the curriculum and how to utilize the relevant ICT resources, 
Pedagogical Knowledge – requires the deeper understanding of teaching which umbrellas all the 
aspects for effective teaching such as class management, planning, working towards achieving 
goals, support structures, presenting suitable content appropriate to the students’ level and 
providing feedback after evaluation (Mishra & Koehler, 2006) and Technological Knowledge - 
teachers need to know and be capable in using available resources from textbooks, posters, 
cassettes, videos, software, applications and other ICT resources.  
Therefore, not having digital abilities but knowledge of relevant resources which are suitable for 
integration (Mishra & Koehler, 2006). When teachers combine these three sections, they enhance 
their knowledge applicable to each section which assist in developing skills and motivation to 
higher levels of pedagogical content knowledge (PCK) - teachers having experience in knowing 
the pedagogy suitable for teaching, technological content knowledge (TCK) - knowing how to 
integrate educational content with ICT and technological pedagogical knowledge (TPK) - being 
aware of the potential ICT has on the evolution of education,  as stated by Mishra and Kohler 
(2006).  
Kington, Harris & Leask (2002) concluded, it’s not the technology that’s ground breaking but the 
effort to utilize it for teaching and learning. Having schools that are equipped with ICT resources 
and it is not being utilized does not support the motion of what the Taiwanese Ministry of 
Education is striving for (Shin & Son, 2007). School management and teachers need to redesign 
their school curriculum if they want to ensure effective teaching and learning takes place with ICT 
integration, however this is a challenging task which requires detailed planning, design, and 
support (Chapelle, 2011).  In conclusion Misha & Kohler (2006), stated that the TPACK model 
research the process of how teachers develop themselves to expert ICT integration. 
 
2.8.3 The Theory of Research Action (TRA) 
The Theory of Reasoned Action (TRA) is a physiological based theory that studies the adaption 
of teachers towards new ICT (Otieno, Liyala, Odongo & Abeka, 2016). As illustrated in Figure 1, 
actual behavior is influenced by behavioral intention which is summarized as the representation of 
the cognitive levels of a teacher’s willingness to act out the conscious behavior as defined by Ajzen 
& Fishbein (1980). Behavioral intention is influenced by a combination of the teacher’s attitude 
and subjective norm (pressure from peers) (Ajzen & Fishbein, 1980). Behavioral intention is 
determined by the knowing of the results or outcome for using the specific technology, if teachers 
are aware of the result, this will increase usage, whereas subjective norm is determined by the 
motivation to engage with ICT (Ajzen & Fishbein (1980). 
 
 
Figure 1: The Theory of Reasoned Action (TRA), Source: Ajzen & Fishbein (1980), page 17, 
Figure 1.2 
 
2.8.4 Technology Acceptance Model (TAM) 
Research related to user's acceptance towards technology is particularly important data regarding 
the integration of Information Communication Technologies and teaching (Chuttur, 2009) Even 
though there are multiple models which can be used for data collection regarding the perception's 
teachers have towards technology, the Technology Acceptance Model is the only one providing 
detailed data (Chuttur, 2009). 
Studies done regarding the teachers' perceptions in Asia concluded that majority of teachers are 
positive towards ICT integration, even though they have limited knowledge or basic skills to 
integrate ICT resources which is the result of limited or none ICT integration (Zhang, 2013). 
Furthermore, Public Elementary School teachers from Malaysia have negative perceptions 
towards ICT integration as they have limited time for preparation and integration in the process to 
learn and gain confidence (Tazci, 2011). 
The conceptual framework for this research has been adapted by Ghavifekr & Rosdy (2015) from 
two theories, Technology Acceptance Model (TAM) (Davis, 2003) and the Diffusion of 
Innovations (Rogers, 2003) to provide insight about ICT integration in Education. Davis (2003) 
summarized that the Technology Acceptance Model (TAM) theory consists out of the intentions 
to use, perceived usefulness (being aware of the outcomes or benefits) and the level of accessibility 
refers to whether it is easy to use or not. TAM’s purpose is to to consider the effectiveness of ICT 
integration as noted by Davis (2003). The TAM model as noted by Chuttur (2009) is a popular 
model for prediction and explanation however its downfall is that it makes use of self-reported 
than observed data. 
The observation is based on the conscious decision whether a person will engage with technology 
or avoid it, which is influenced by the attitude the person has towards technology (Davis, 1989). 
The attitude towards using technology is influenced by how useful the person sees the resource as 
Davis (1989) explained that the person who sees effective use for ICT will not struggle. Therefore, 
if the person sees good purpose in using the technology, a positive attitude will be cultivated 
towards the resources which will lead to less struggle and finally lead to behavioral intention to 
use (Davis, 1989). TAM model is ideal for prediction and explanatory purposes based on actions; 
it evaluates teachers' perceptions towards the usage of ICT as stated by Chuttur (2009). The 
attitudes of teachers are influenced by two factors, perceived ease of use (PEOU) and perceived 
usefulness (PU), both have an influence on the teacher’s behavior towards ICT (Arbaugh, 2000). 
 
Figure 2: The Technology Acceptance Model (TAM)  
Source: Davis (2003), page 985, Figure 2  
Diffusion of Innovations is the flow of abilities which completes the theory process for ICT 
integration as stated by Rogers (2003). Firstly, is the knowledge participants have about ICT and 
the integration thereof, as this will influence their decision making whether to utilize the resources 
or not, once utilized, they acquire “ownership” by accepting the resources (Rogers, 2003). 
Therefore, the relationship between competencies and acceptance is crucial for the integration of 
ICT resources (Hamsha, 2011). The Diffusion of Innovations which was developed by Rogers 
(2003) combined with the Technology Acceptance Model (TAM) which was created by Davis 
(2003) concluded the Conceptual Framework which will measure teachers' abilities to integrate 
ICT (Ghavifekr & Rosdy, 2015). 
 
2.8.5 Conceptual Framework to measure teachers’ effectiveness on ICT integration 
Public elementary school teachers’ perceptions towards ICT integration is vital for the shift from 
traditional to global teaching (Sekaran, 2003). To have a deeper understanding about Public 
Elementary School teachers’ perceptions towards learning and teaching with ICT the conceptual 
framework will be utilized.  
The conceptual framework for this research has been adapted by Ghavifekr & Rosdy (2015) from 
two theories, Technology Acceptance Model (TAM) (Davis, 2003) and the Diffusion of 
Innovations (Rogers, 2003) to provide insight about ICT integration in Education. Davis (2003) 
summarized that the Technology Acceptance Model (TAM) theory consists out of the intentions 
to use, perceived usefulness (being aware of the outcomes or benefits) and the level of accessibility 
refers to whether it is easy to use or not. TAM’s purpose is too generally to consider the 
effectiveness of ICT integration as noted by Davis (2003). The TAM model as noted 
by Chuttur (2009) is a popular model for prediction and explanation however its downfall is that 
it makes use of self-reported than observed data.  
 
Diffusion of Innovations is the flow of abilities which completes the theory process for ICT 
integration as stated by Rogers (2003). Firstly, is the knowledge participants have about ICT and 
the integration thereof, as this will influence their decision making whether to utilize the resources 
or not, once utilized, they acquire “ownership” by accepting the resources (Rogers, 
2003).    Ghavifekr & Rosdy (2015) framework focusses on how knowledge or ability to make use 
of the ICT resource will influence both the perceptions of usefulness and ease to use. The factors 
are entwined with the purpose to measure the effectiveness of the integration between ICT and 
education (Ghavifekr & Rosdy 2015). The objective is for teachers to integrate ICT with their 
teaching, which is considered as the main variable. This variable is influenced by various factors 
such as functionality, accessibility, ease to use and flexibility.  
 
 
Figure 3: Conceptual framework of study (Davis, 2003 & Rogers, 2003).  
Source: Ghavifekr & Rosdy (2015).  
 
Since the Technology Acceptance Model (TAM) (Davis, 2003) and Diffusion of Innovations 
model (Rogers, 2003) both investigate the influence ICT has on our perceptions, as researcher I 
identified the benefits of combining the two as it is relevant to my research.  
 
2.9 SUMMARY AND IMPLICATIONS FOR EMPERICAL INQUIRY 
The purpose of the literature reviewed was to gain more knowledge about what ICT entails and 
how teachers perceive it and the integration thereof. The way teachers' perceptions are investigated 
based on various theoretical perspectives should be brought into consideration when creating the 
research tool and themes associated with the investigation.  
The review assisted in defining the problem. Various obstacles that hinder the integration process 
conclude that not every environment is the same and therefore it should be brought into context 
when conducting research about the perceptions of teachers towards ICT integration and it is more 
evident that there is a relationship between competencies and acceptance of ICT. To ensure proper 
integration teachers pedagogical and subject knowledge is vital when developing a suitable 
curriculum for ICT integration. However, many questions arise after literature review regarding 
how teachers perceive ICT integration therefore it emphasized the importance of this research. 
Literature review based on theoretical framework made it possible to put the research into 
perspective. This chapter brought insights about how teachers can learn new abilities and how 
those abilities can be implemented to integrate ICT resources with teaching. Also, how knowledge 
can influence the attitudes of teachers towards ICT integration. All these insights are used to plan 
my data gathering and interpretations in Chapter Three & Four. 
 
2.10 CONCLUSION 
The shift in education and leaning today depends on the development of teachers’ digital abilities, 
gaining knowledge on ICT integration and continuous development, they need to stay up to 
standard with the improvements of technologies as stated by Craft (2000). The core focus in 
educational reformation is the teacher, as they are the direct channel that influences students’ 
learning and development (Fullen, 1993). 
Numerous researchers have confirmed that the integration of ICT and Education will enhance 
teaching and learning but it will need appropriate experience and care as stated by Yunus (2007). 
Access to available ICT tools and training have increased after 1990 in Public Elementary Schools 
in Taiwan to ensure affective ICT integration with Education (Ministry of Education Republic of 
China, 2014). To guarantee education suits the demand from students to develop their ICT abilities, 
teachers’ attitudes towards ICT should be positive and they need to improve their computer literacy 
to ensure they are experienced in utilizing ICT for teaching (Yunus, 2007). To ensure successful 
usage of ICT, teachers have to follow certain steps as suggested by by Li & Walsh (2011). Firstly, 
they need to have the desire to search and locate ICT tools/applications. Secondly, after they have 
discovered ICT tools/ applications they need to learn how to utilize it. Thirdly, after learning how 
to operate the ICT, they need to know when to apply it. Lastly, they should continue to enhance 
their abilities to become experts in integrating ICT with education (Li & Walsh, 2011).   
In conclusion, teachers firstly need to gain knowledge about Information Communication 
Technolgies (Tazci, 2011). As they become more familiar with the methods on how to integrate 
and the benefits thereof, they need to continuously engage with these resources to enhance their 
abilities and develop a sense of ownership (Rogers, 2003). The more frequently they use the ICT 
resources, while having support, the more their perceptions towards integration will change as they 













In the previous Chapter, I reported my analysis of theoretical perspectives on what Information 
Communication Technologies is and how it is integrated into education. I discussed elementary 
school teachers' perceptions towards ICT and what obstacles influence their attitudes. Lastly, I also 
discussed the importance of continuous professional development as a solution to promote positive 
perceptions towards technology.  
Research is grounded on philosophical assumptions which contributes to conduct valid studies 
based on relevant research methods with the purpose to gain knowledge about elementary school 
teachers’ perceptions towards ICT integration (Sullivan, 2009). The purpose of this chapter is to 
consider methodological options and motivate choices in the light of the research problem. 
Firstly, I will focus on the research questions, to find a cause and effect relation between teachers' 
perceptions and the integration of ICT. Secondly, I will then collect data myself by means of a 
quantitative online survey. Thirdly, I will process the collected data by making use of SPSS to 
express my findings in numbers. Lastly, I will then make use of my findings to produce knowledge 
about the relation between the cause and the problem of the research.  
 
 
3.2 RESEARCH PARADIGM 
 
3.2.1 Introduction 
Maree (2016), stated that research paradigm consists out of multiple theoretical traditions and 
techniques which are assumed by the participants of a study with the purpose to gain knowledge 
with a world view to solve problems. Research paradigm is thus a system which consists out of 
methodology, epistemology & ontology (TerreBlanche & Durrheim, 1999). Ontology and 
epistemology can be regarded as one’s worldview which can have a profound influence on 
perceptions of reality (TerreBlanche & Durrheim, 1999). World view was defined by Tashakkori 
& Teddlie (2010), as philosophical assumptions and having an opinion. Therefore, in this research 
teachers’ perceptions will help me as researcher gain knowledge about how teachers view ICT 
integration. 
There are four paradigms as mentioned by Cresswell (2015), pragmatism, constructivism, post 
positivism and transformatism. Different point of views towards research cause some 
repercussions, however none of the 4 world views are more inferior than the other, also a person’s 
point of view may change (Cresswell, 2015). Our world or environment around us, is reflected 
through paradigm and aspects from this will influence our view as stated by Cresswell (2015) and 
therefore teachers' environments should be brought into consideration when conducting research 
as it influences their perceptions.  
 
Paradigm can act as a collection of references that focusses on methodologies and research with 
the purpose to grasp educational research through observation (Creswell, 2009) which is relevant 
to this research. In this research interpretivism as it is based on gaining knowledge through 
experience to solve problems (Cresswell, 2015). The paradigm is interpretive as the research 
instrument will use open-ended questioning. The knowledge gained are meanings which 
researchers or participants can share through social constructions (Rowlands, 2005) to understand 
the teacher's knowledge about ICT integration and how it influences their attitudes towards the 
integration process. 
 
3.2.2 Positivism, to gain knowledge through personal experience  
Positivism is to reveal the truth through measurable properties, these properties and the research 
instrument are independent from each other and the results are presented as quantifiable and 
objective knowledge (Guba & Lincoln, 1994). Henning, Van Rensburg & Smit (2004), stated that 
to enhance the quantification precision, positivist use methods to systematize the process of 
generating knowledge to help with the relationship between the parameters to uncover and present 
the truth of the research. To have an objective perspective, the researcher can take a detached 
epistemological view as people’s statements and perceptions are their beliefs based on their 
experience or knowledge and it is relevant and real (Guba & Lincoln, 1994). Therefore, it is 
relevant to this research as perception is based on experience and positivism provides information 
based the participant’s sensory experience (Kincaid, 1998). However, this research is interpretive 
and will make use of quantitative data to explore the relation between teacher’s perceptions and 
ICT integration.  
 
3.2.3 Interpretivism, individual experiences influence our perceptions 
People’s perceptions differ due to individual experiences therefore interpretivism is relevant “yes’ 
to this research. Interpretivism entails not a specific solution or method to gain knowledge due to 
not having either right or wrong theories as stated by Willis (1995). Interpretivist are independent 
thinkers and they assume that meaning and information are gained through experience or 
interpretation (Myers, 2009). The review of the different paradigms has shaped my assumptions 
and based on the purpose of the study as researcher I have identified with interpretivism. This 
research will gather perceptions of elementary school teachers by means of qualitative research 







Keeves (1997), defined methodology as the combined elements of research such as the design, the 
methods and procedure which logically creates a flow in the research process towards finding 
solutions to the research question. Myers (2009), noted that methodology is the process to enquire 
by means of various research methods and to evaluate research, which entails design and the data 
collection methods. Research can be qualitative or quantitative, both are used in educational 
research (Myers, 2009). So, in this study given the research questions, how teachers perceive ICT 
integration, I chose to conduct a quantitative study. In the following sections I will briefly discuss 
qualitative and quantitative research.  
 
3.3.2 Qualitative research making sense of “phenomena”  
Qualitative research studies the daily lives of people from specific groups or communities with the 
purpose to interpret or make sense of meaning people’s influence towards phenomena (Denzin & 
Lincoln, 2003). Qualitative research is inductive, it evolves without a hypothesis by making sense 
between the relationship of reality and the participant (Stake, 2005). The “phenomena” could be 
defined as a problem and qualitative research is to uncover the unknown issues or characteristics 
(Denzin & Lincoln, 2003). Myers (2009), stated that qualitative research is to understand the 
complex “worlds” with diverse cultures in which people live. Qualitative research consists out of 
questionnaires, observations, and interviews, by presenting data in descriptive narration as stated 
by Cresswell (2015).  
 
3.3.3 Quantitative research, the collection of numerical data through surveys 
Quantitative research measures the variables of a specific subject and present the relationship 
between the variables through statistics or frequencies (Denzin & Lincoln, 2003) which seems 
more relevant to this research. Quantitative research present data through statistics (Cresswell, 
2015). This type of research uses experiments, surveys or questionnaires which gathers revised 
data through numbers to be statistical analyzed (Cresswell, 2015). Quantitative research is 
deductive, it starts with a hypothesis, to discover knowledge (Stake, 1995). Therefore, it is relevant 
to this study as we need to determine how ICT integration influence teachers’ perceptions, the 





3.4 RESEARCH DESIGN 
 
3.4.1 Introduction 
The research design is the plan that the researcher will use as guideline on how to conduct the 
study, how all the components such as the participants, research tool, collected data, analyzed data 
and conclusion combine to provide answers to the research question (Cresswell, 2015). The 
research design is like a mind map that provides logical procedures to enhance the validity of 
collected data (Myers, 2009) therefor as researcher, I need to start with my research question in 
finding solutions or reasons to illuminate the research problem. Secondly, as mentioned by Meyers 
(2009), I need to gain knowledge regarding the research problem and identifying a gap which can 
be filled with the data collected from my research. Lastly, the type of data that need to be collected 
will determine the type of research tool and method of analyzing and presentation as noted by 
Meyers (2009). In the following sections I will discuss the research tool, the participants, the data 
analysis method, and procedure 
 
3.4.2 Research tool, Questionnaire 
As researcher I compared interviews and questionnaires as research tools. However due to the rural 
location of some Public Elementary Schools in Pingtung, online questionnaires seemed more 
realistic to use for this research. The questionnaire according to Cresswell (2015) allows the 
researcher to have access to participants who are difficult to find, it was presented online providing 
unlimited access for participants. It can be sent to a lot of participants at the same time; therefore, 
it is cost and time efficient (Zohrabi, 2013). 
A questionnaire allows the researcher to collect data from a wider group of participants by 
expressing their personal points of view (Zohrabi, 2013) which is ideal for this research as it 
focuses on teachers’ perceptions towards ICT integration. It allows for self-evaluation based on 
the pedagogical design and participants can express their feelings or perceptions towards a specific 
topic (Cresswell, 2015). The questionnaire is based on an existing questionnaire that was used by 
Gulbahar & Guven (2008). Gulbahar & Guven’s (2008), research was based on the perceptions of 
Elementary School teachers’ perceptions towards ICT integration with Social Studies. Their 
questionnaire seemed relevant to this research as I want to investigate the perceptions of teachers 
towards ICT integration in Public Elementary Schools.  
Relevant to this research I added a demographic section as I expect many participants would be 
foreigners from different countries. The demographic background is relevant to this research as 
many participants will be foreign nationals and their background, qualification and teaching 
experience can influence their perceptions towards ICT integration.  
Secondly, I added a section about the years' experience in teaching in Taiwan, as many teachers 
only complete a year contract and leave the country. Based on literature reviewed I identified some 
themes relevant to this study and added it to the questionnaire such as; ICT makes teaching easier; 
ICT provides endless opportunities of learning, ICT integration allows for effective learning to 
take place, ICT integration allows more time for support and guidance. Questions that were 
directed towards Social Studies got removed as it is not relevant to my research.  
Section two  : Consists out of 15 items based on: Teachers' knowledge towards the Integration 
of ICT and teaching in Taiwan. It investigates the knowledge teachers have about ICT and the 
integration process. As prior knowledge influences our attitudes towards the integration process.  
• The items will investigate the confidence levels teachers have towards utilizing ICT for 
teaching and learning.  
• Their knowledge whether ICT provides endless opportunities to improve their teaching.  
• Does the integration of ICT make preparation and teaching easier?  
• Effective teaching and learning takes place when integrating ICT with education. 
Students tend to be more proactive when engaging with ICT while learning.  
• More time is available to provide support and guidance for students when integrating 
ICT.  
• The purpose to integrated ICT with teaching and learning is useless. Students tend to be 
more distracted when utilizing ICT.  
• The integration of ICT has no impact on my teaching or the students’ learning.  
Firstly, as researcher I am investigating what teachers know through experience when they use of 
ICT when teaching. Do teachers have confidence to gain ICT skills? Do teachers experience that 
the integration of ICT with their teaching allows for easier teaching and manageable classes? Are 
the teachers aware of the endless opportunities' ICT integration provides for teaching and 
learning? Have the teachers’ experience that the integration of ICT leads to more active students 
during their lessons, which allows for effective teaching and learning to take place?  
Secondly, I will investigate the school environment as all schools differ and this influence the 
teachers’ perceptions. Do teachers have access to ICT resources at their schools? Are these 
resources effective? Do teachers receive technical support to deal with any issues related to ICT 
resources or the integration process? Is there sufficient time to make use and prepare for ICT 
integrated lessons? Does the school management support ICT integration and provide sufficient 
training to teachers?  
Lastly, what do teachers observe when utilizing ICT when teaching, the impact it has on their 
lessons, the class, and the students? Does the integration of ICT make students more creative, 
make them more interactive with other students, can the use of ICT promote communication and 
enhance their confidence? Through the use of ICT, does the knowledge paradigm of students 
broadens? What effect does ICT integration have on class management? 
Apart from external factors, teachers need to be aware of the benefits ICT integration provides to 
their teaching and learning (Rodrigues, Marks & Steel, 2003), the items cover how teachers 
perceive their students experience ICT integration with teaching. The integration of ICT with 
teaching provides multiple ways for learning to take place and it makes teaching and learning 
more affective (Son, Robb & Charismiadji, 2011), however it depends on the availability of 
resources, the capability of the teacher and how affective the integration process is? These 
aspects also play a huge role on how teachers' perceptions are towards ICT integration, which 
makes Section three   an important section for the research. Also, all schools differ from the type 
and availability of resources which needs to be taken in consideration. 
• Section three  :  Consists out of 10 items about: How effective is ICT integration at my 
school?  
• ICT resources at my school are effective and accessible. 
• I have technical support to assist with any ICT problems. 
• I have limited access to ICT; therefore, I can't use it. 
• I don't use ICT because I have no support from management. 
• I have limited time to use ICT for teaching. 
• I have access to sufficient training on how to use ICT. 
• ICT resources are not being used at my school. 
• A lot of time is spent on training teachers on how to use ICT. 
• I have access to a computer lab in my school. 
• I have freedom in designing my own ICT integrated lessons. 
Teachers' perceptions are influenced by external factors such as the access they have to ICT 
resources, their abilities to engage with the relevant resources and having pedagogical knowledge 
on how to integrate it with their teaching (Li & Walsh, 2011) therefor the questionnaire address 
the questions based on the research. 
• Section four   : Consists out of 10 items investigating perceptions of: The impact of ICT 
integration and teaching on students' learning. 
• Students are more creative when engaging with ICT while learning. 
• Students can find relevant content when working with ICT. 
• Teaching integrated with ICT promotes communication among students. 
• ICT improves students' confidence to participate during class. 
• Effective learning takes place when students engage with ICT while learning. 
• The knowledge paradigm of students broadens when working with ICT while learning. 
• ICT enhances students' English language abilities (reading, writing, listening, and 
speaking) 
• ICT creates more manageable classes. 
• ICT allows students the freedom to express themselves and their ideas. 
• ICT leads to students being active while learning. 
The research tool is relevant to this research as it allows participants to express their perceptions 
to gain knowledge about how they view ICT integration (Cresswell, 2015) and it indicates the 
influence competencies have on acceptance which is important for the integration process. The 
reason for choosing quantitative research is that as researcher I can present the collected data by 
means of statistics and themes, and draw conclusions from newly gained knowledge in providing 
solutions for the research question (Stake, 1995).  
Even though Zohrabi (2013), stated that questionnaires have disadvantages such as when the 
questions are vague or unclear to grasp, the researcher is not on hand to provide an explanation or 
to assist, therefore the response rate could be low, as researcher I could track all completed 
questionnaires and request participants to complete surveys that were incomplete.  
 
3.4.3 Participants, Public Elementary School teachers 
In the following section I will explain on how as researcher I have chosen the participants and 
how to collect data from them after considering diverse options.  
As researcher I considered having interviews with public elementary school teachers but due to 
the vast distances between schools in Pingtung County, I needed to make use of a different method, 
I chose to make use of an online survey due to convenience and effectiveness. The participants are 
all Public Elementary School teachers from Pingtung County. However, the scope of participants 
could be limited as many local teachers cannot speak English, therefor it would be impossible for 
them to complete the online survey. The existing questionnaire from Gulbahar & Guven (2008), 
focusses on collecting teachers’ perceptions towards ICT integration which is what I attend to 
research.  
As researcher I am expecting majority of the participants to be foreign nationals due to the 
language barrier. As a foreign teacher myself I knew what themes would be relevant for this 
research. Firstly, the planning of the curriculum varies from other countries from personal 
experience. School management and the teachers will focus on what topic they want to focus on 
and how it would be integrated through all other school subjects based on Content Language 
Integrated Learning (CLIL) (Ball, 2006). Content Language Integrated Learning is the process to 
teach subject content through English, what it entails for teachers in Taiwan is to get a topic and 
create content in the specific language for teaching (Ball, 2006).  
Questionnaires have planned to be posted on all available Educational social media groups in 
Pingtung County, available links will be shared on applications such as Line, WhatsApp and 
Facebook. Respondents can partake in the research within the timeframe of 4 weeks. Completed 
surveys will be reviewed and participants will be informed if they need to complete sections that 
got missed to ensure all surveys are 100% completed. After 4 weeks the data will be collected 
from all the completed surveys for research.  
Participants will be informed about the purpose of the research and their participation will be 
willingly. They will be informed that they may withdraw from the research at any time and so will 
their data. Full consent will be obtained prior to the research.  The protection of the privacy of 
research participants will be ensured. 
 
 
3.4.4 Data analysis method and procedure 
In the following section as researcher I will discuss how data will be analyzed based on the 
specific theoretical framework chosen, the processing of the data and the presentation thereof.  
The research tool is a survey questionnaire. The questionnaire is based on conceptual framework 
adapted by Ghavifekr & Rosdy (2015) from two theories, Technology Acceptance Model (TAM) 
(Davis, 2003) and the Diffusion of Innovations (Rogers, 2003) to provide insight about ICT 
integration in Education. Ghavifekr & Rosdy (2015) framework focusses on how knowledge or 
ability to make use of the ICT resource will influence both the perceptions of usefulness and ease 
to use. 
The purpose of the research tool is to document how public elementary school teachers in 
Pingtung County, Taiwan perceive the integration of ICT in teaching and learning.  Quantitative 
research communicates through graphs and numbers which will be used to summarize the 
perceptions of teachers towards the integration of ICT and teaching in Taiwan (Collis & Hussey, 
2003).  An adapted version of Gulbahar & Guven’s (2008) questionnaire that suites the needs of 
this research got published online. 
It consists out of 4 sections. It has 40 items to determine the perceptions teachers have towards 
the barriers of ICT integration when teaching in Taiwanese public elementary schools.  A 5-
Likert scale ranging from 5= Strongly Agree, 4 = Agree, 3=Undecided, 2= Disagree, 1= strongly 
disagree. The survey was posted for four weeks during which any Public Elementary School 
teacher from Pingtung County could complete. After 4 weeks, the survey got removed and all 
data were collected. The outcome of using the questionnaire is to gain perspective of what 
knowledge teachers have towards ICT and the integration process through their firsthand 
experiences and the value of this information can identify and illuminate what barriers hinders 
the teachers to integrate ICT with teaching.  
The Cronbach’s Alpha reliability test will be used to determine internal consistency of this 
research instrument as it is suitable for research related to science education (Taber, 2018). A 
high degree of similar scores are expected. Science education research entails the investigation of 
how participants change, or accept new Technologies. Also, it is relevant for when making use of 
existing research tools (Taber, 2018). The data summary will be done according to the terms of 
the survey questionnaire developed by Gulbahar & Guven (2008). The coded data will be 
exported to Statistical Package for the Social Sciences for analysis to determine the Mean, Mode, 
and standard deviation. The collected data got processed through Statistical Package for the 
Social Sciences (SPSS) program to analyse the data (SPSS Inc. (2001). The SPSS software is 
user-friendly for manipulation or statistical presentation of data (SPSS Inc. (2001).  
The analyzed data from the research will provide the results required by the researcher as responses 
to the research questions. All findings are completed as the three main themes from the survey,  
• Teachers perceptions of the utilization of ICT resources at their schools 
• How do teachers perceive the impact of ICT resources on teaching and learning? 
• Perceived effects of Information Communications Technologies integration on 
students 
 
3.5 TRUSTWORTHINESS OF THE METHODS 
In quantitative research similar data and procedures will provide similar conclusions – objectivity 
(Rasila, 2007). Rasila (2007) noted that no quantitative study can guarantee, that the assumptions 
made are correct, however the research can be explained and the objectives identified.  In this case 
to investigate teachers’ perceptions towards ICT integration.  
All my calculations and presentation of the collected data are correct and no mistake were 
overlooked. As researcher I have tested what was intended for this research to find the relation 
between teachers' perceptions and ICT integration. Participants were selected randomly and they 
had the option to refuse to partake in the research therefore they genuinely wanted to offer data 
willingly. As the questionnaire is based on Gulbahar & Guven (2008) research design findings are 
congruent such as teachers require more training and support to integrate ICT. 
 
3.6 ETHICAL CONSIDERATION 
The researcher needs to consider the right of the participants, their privacy, their values and needs 
as the researcher is entering their personal space (Cresswell, 2015). All were mentioned prior 
conducting the survey to ensure that participants were aware of their consent and the responsibility 
as researcher to respect their privacy and values. Participants will be informed about the purpose 
of the research and their participation is willingly. They will be informed that they may withdraw 
from the research at any time and so will their data. Full consent will be obtained prior the research. 
The protection of the privacy of research participants will be ensured and noted in consent form 
prior conducting the survey. 
 
3.7 CONCLUSION 
After all required aspects have been tended to the questionnaire will be made available online for 
participants to take part in the research by sharing their personal views based on ICT integration. 
The goal as researcher is to identify the cause to the problem. Frequent reviewing of completed 
surveys will be needed to ensure all completed survey have no errors. As researcher I will need to 
ensure that all surveys are fully completed. The completed surveys will then be processed to collect 






RESULTS AND DISCUSSION 
 
4.1 Introduction 
This chapter covers the results of the research to determine the perceptions public elementary 
school teachers from Pingtung County, Taiwan have towards ICT integration. This chapter will 
present the analyzed data that were collected from the online surveys. Firstly, the demographic 
characteristics of the participants are presented. Secondly, findings based on research questions 
will be presented.  The collected data will provide answers to whether teachers are utilizing ICT 
resources or not. It will focus on the results gathered from the quantitative study which will be 
presented in tables and graphs by means of frequency, percentages, and standard deviation.  
 
4.2 Activity report on process of data gathering and analysis 
The completed surveys were reviewed to ensure that all participants completed it. A total of 32 
completed surveys were collected. The collected surveys got processed through SPSS to provide 
analytic results based on collected data. The analytic results got grouped according to themes 
relevant to this research.  
4.2.1 Demographic background of respondents 
Table 1 
Frequency counts of respondents by gender, age, nationality, educational qualification and 
years teaching in Taiwan. 
Factor: Gender Frequency    Percentage 
Male 23 71.9% 
Female 9 28.1% 
Factor: Age Frequency Percentage 
20-30 years 8 25% 
31-40 years 13 40.6% 
41-50 years 9 28.1% 
51-60 years 1 3.1% 
61 years and more 1 3.1% 
Factor: Nationality Frequency Percentage 
American        3 9.4% 
British         0 0 
Canadian     1 3.12% 
South-African     21 65.62% 
New-Zealander    1 3.12% 
Australian     1 3.12% 
Irish    0 0 
Taiwanese    4 12.5% 
Pacific Islander    1 3.12% 
Factor: Highest Academic 
Qualification 
Frequency Percentage 
Diploma 2 6.3% 
Bachelor’s Degree 23 71.9% 
Honors degree 5 15.6% 
Master's Degree 6 18.8% 
Doctorate degree 1 3.1% 






1- 5 years 6 18.8% 
6 – 10 years 11 34.4% 
11- 15 years 12 37.5% 
16 – 20 years 2 6.3% 
21 years and more 1 3.1% 
Based on the collected data about gender, 23 respondents are male, which is a percentage of 71.9% 
comparing to 9 respondents which are females which is a percentage of 28.1%.  
 
4.2.1.1 Respondents Age 
From the data gathered 13 respondents are aged between 31-40 years’ old which is a percentage 
of 40.6%, followed by 9 respondents aged between 41-50 years old (28.1%), 8 respondents aged 
between 20-30 years old (25%), 1 respondent aged between 51-60 years old (3.1%) and lastly 1 
respondent aged 61 years or older (3.1%). Teachers’ age has a huge influence on accepting ICT 
integration as teachers who are between 20-30 years of age would implement and use ICT 
resources as they show a lot of enthusiasm and support towards ICT resources and the findings of 






4.2.1.2 Respondents Nationalities 
The complete population regardingfo Nationalities there are 21 South-Africans (65.62%), four  
Taiwanese (12.5%),  three  American (9.4%), one   Canadian (3.12%),  one  New Zealander 
(3.12%), one   Australian (3.12%) and one   Pacific Islander (3.12).  85.5% of the respondents 
were foreign nationals, this could be since local teacher cannot speak English and could not 
complete the online survey. Therefore, even though majority of teachers who completed the online 
survey are from abroad, it is assumed that various nationalities are aware of the importance of ICT 
integration and it thus a global shift that all teachers across the world should make as mentioned 
by Abualrob (2019).  
  
4.2.1.3 Respondents Education levels of qualifications 
Regarding Educational qualification data collected 23 respondents (71.9%) have bachelor’s 
Degrees, 6 respondents (18.8%) have Master’s Degrees, 5 respondents (15.6%) have Honors 
Degrees, 2 respondents (6.3%) have diplomas – however the educational departments they studied 
at converted a few years later from college to university, therefore their qualifications could be 
equivalent to a university degree. Lastly, 1 respondent (3.1%) have a Doctorate degree. It is not 
expected that this spread of qualifications of the teachers will not influence their perceptions or 
capability to integrate ICT resources with their teaching since their personal knowledge and 
experience regarding ICT resources and the subject content is of utmost importance for successful 
integration (Cha, Park, & Seo, 2020). 
 
4.2.1.4 Years of Teaching in Taiwan 
From all the responses from the respondents based on their years of teaching experience in Taiwan, 
majority which is 12 respondents have 11-15 years of teaching in Taiwan which is a percentage of 
37.5%, followed by 11 respondents who have 6-10 years' experience, which is a percentage of 
34.4%, 6 respondents have 1-5 years of experience which is a percentage of 18.8%, 2 respondents 
have 16-20 years of experience, which is a percentage of 6.3% and lastly 1 respondent have 21 
years and more experience in Taiwan which is a percentage of 3.1%. Therefore, it is not clear that 
years of experience influences the ICT integration process.  
 
4.2.2 FINDINGS PER RESEARCH QUESTION 
In this section as researcher I will report the results from the analysis of the questionnaire data, 





4.2.2.1 Teachers perceptions of the utilization of ICT resources at their schools 
In Table 2 the responses from teachers regarding having access to effective ICT resources, training 
and support and having sufficient time to integrate are presented. 
The finding is that the participants (43.8%) answered “neither” with the statement “ICT resources 
are not being used at my school” and therefore it is quite of concern that public elementary school 
teachers are not utilizing Information Communication Technologies at their schools. Because most 
Public Elementary Schools have ICT Technologies as reported (65.6%) 
Even though the teachers have access to ICT resources (65.6%) and (43%) of the teachers have 
access to computer labs, and the resources are effective (42.9%) but not convincingly, plus that 
53.1% have sufficient time to utilize ICT resources for teaching (53.1%). These results agree with 
previous studies done by Dudeney, (2010), that schools may be equipped with ICT resources 
however it is not being utilized.  
Even though the teachers seem to indicate that they are willing to use ICT resources for teaching 
without receiving any support from management, (84.4%) the deduction can be made that the 
teachers have positive perceptions towards the integration process as they are willing to change 
from traditional to modern teaching methods, this compares to previous studies conducted by Abd 
Rahim & Shamsiah, (2008) in the sense that teachers in Malaysia are confident to integrate ICT 
resources with their teaching.  
In Table 2 the 10 items are assessing whether teachers have access to effective ICT resources, do 
they receive sufficient training and support from management and is there enough time available 
to prepare ICT integrated lessons. 
Table 2 
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4.2.2.2 What limits teachers to integrate ICT and how does these limitations influence 
teachers' perceptions? 
Descriptive stats of section two   of the questionnaire are reported in Table 3, 15 Items which 
entails the confidence level of teachers to engage with ICT resources, their personal knowledge 
based on the benefits and the effect ICT integration has on their classroom management are being 
assessed to conclude teachers' perceptions and barriers in the ICT integration process, (53.2%) of 
the teachers have reported/ perceived not to have access to sufficient ICT training which is quite 




4.2.2.3 How do teachers perceive the impact of ICT resources on teaching and learning? 
The sub question; what benefits are public elementary school teachers experiencing when 
integrating ICT with teaching and learning?  
The perception is that integration of ICT makes teachers’ teaching easier (81.2%) and the teachers 
agreed (84.4%) that ICT integration provides endless opportunities for teaching and learning. 
These results are like results from previous research conducted by Macho, (2005), that agrees that 
the integration of ICT allows for effective teaching to take place.  
Public Elementary School teachers (84.4%) have also observed that when utilizing ICT resources 
while teaching, the students are more proactive, which leads to deeper learning of latest content. 
This agrees with previous studies conducted by Marzano (1998), ICT integration allows for critical 
thinking and the learning stimulates the students' needs which allows for longer retention of newly gained 
knowledge.  
There is also more time available for teachers to provide support and guidance to students in need, 
(81.3%). The collected data shows that teachers are aware of the goodness and usefulness of ICT 
in teaching. Teachers realized that the use of ICT helps teachers to improve teaching with more 
updated materials that shown the lowest mean of 1.70. It is undeniable that teaching resources and 
materials provided online are updated and teachers can refer to it to design interesting and engaging 
lesson for students. 
 
Table 3 
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4.2.3 Perceived effects of Information Communications Technologies integration on 
students 
Table 4 































































































































































































The impact of ICT integration and teaching on students' learning, proves that ICT promotes 
communication between students, therefore students are more active. These results agree with 
previous studies conducted by Miller & Robertson (2010).  
Through collaboration students gain more confidence. Students show creativity and expression of 
themselves as both share a mean of 3.9. Even though students are more active when engaging with 
ICT when learning, their behavior is good as classes are still managed, as 90.6% of teachers 




Even though female teachers out number male teachers in Taiwan (Chang, 2014), previous 
research shows that male teachers are more reluctant to change and utilizing ICT resources 
(Bukaliya & Mubika, 2012) however from the collected data from this study it is save to conclude 
that gender has no influence on ICT integration. 
Previous research showed that teachers with experience between 6-10 years are more willing to 
integrate ICT resources in their teaching or personal lives however work experience has little 
influence on the ICT integration process and it concludes with previous studies done by 
Onwuagboke, Singh & Ngozika (2014). 
A total of (53.2%) teachers' responses were that they receive no training, this is crucial if schools 
want to ensure that their teachers integrate ICT resources with the curriculum. As teachers 
disagreed that they have sufficient training on how to utilize ICT resources (62.5%). Ghavifekr & 
Athirah, (2015), stated that one of the biggest reasons why teachers are reluctant to change or to 
integrate ICT with their teaching is because of the lack of support and training. This should be 
priority for school management if they want to integrate ICT resources successfully.  
 
4.4 Reporting on Ethics 
When people interact, ethics arise as stated by Pilot (2001), due to the risk of potential harm. As 
researcher I considered the privacy, needs and values of the participants and offered them option 
to partake or not in the research (Cresswell, 2015). All the teachers were informed about the 
purpose of the study. They could withdraw at any time as they please and their data will be 
irrelevant to the research. Full consent was obtained prior completing the survey, only completed 
surveys were used for this research. The protection of the privacy of research participants were 
ensured. 
 
4.5 Reporting on Trustworthiness 
Lincoln & Guba (1995), stated that trustworthiness consists out of four aspects: 
Credibility: to make use of triangulation. Using the same research in different approach. In this 
research, as researcher I adjusted the statements but the target objective was still the same and it 
is clear from the collected data that the respondents still answered the same. As researcher I made 
use of appropriate research methods and provided a detailed description of the Methodology.  
Dependability: to constantly adjust and keep the audit proof which entails the problem formulation, 
the selection of participants and notes all in an accessible format (Bryman, 2016). As researcher I 
agree due to the fact as I did literature review from previous studies my approach changed and I 
had to adjust and edit scripts to finally conclude the research with the objectives to find solutions 
to the research questions.  
Transferability: this research covers an interesting, relevant topic of current times which is of 
utmost importance for future ICT integration in public elementary schools therefore it may serve 
as database for future studies.  
Confirmability: As research I did not let my individual opinions or values affect my research. I 
acted in good faith as I collected data from various resources and provided detailed information 
relevant to the research.  
 
4.6 Summary 
A detailed summary and outline were provided in Chapter 4 based on the Quantitative data 
collected from the online survey. The data made comparisons possible between the different 
themes. The data also shows where items are similar based on the perceptions of teachers towards 















SUMMARY, CONCLUSION and RECOMMENDATIONS 
 
5.1 Introduction 
In this section as researcher I will firstly discuss the summary based on the findings regarding the 
relations between teacher’s perceptions and ICT integration in Public Elementary Schools in 
Pingtung, Taiwan based on specific themes such as;  
• The usage of available ICT resources at the school 
• Attitudes of teachers towards ICT integration 
Secondly, as researcher I will draw a conclusion about what knowledge I have gained from this 
in-depth research. Lastly, as researcher I will give recommendations and relevant suggestions for 
future research. 
 
5.2 Summary of the research 
The research investigated the perceptions of public Elementary School teachers from Pingtung 
County in Taiwan, towards ICT integration at their schools. The objectives were to identify 
whether teachers are utilizing available ICT resources at their schools. What barriers are the 
teachers experiencing when integrating ICT with their teaching and are they aware of the benefits 
when integrating ICT with education.  
The research was structured around the conceptual framework that has been adapted by 
Ghavifekr & Rosdy (2015). It consisted out of two theories, Technology Acceptance Model 
(TAM) (Davis, 2003) and the Diffusion of Innovations (Rogers, 2003). This conceptual 
framework would provide insight about the perception's teachers have towards ICT integration. 
The respondents consisted out of 32 teachers from various nationalities who are employed in 
different public elementary schools in Pingtung County, Taiwan completed the questionnaires. 
The teachers have voluntarily agreed to partake in the research. All participants have provided 
their contact details (email addresses) to receive any feedback or if they needed to complete the 
survey. Certain items on the questionnaire were altered before distributing it online. The researcher 
approached local and foreign teachers by publishing the survey on multiple online platforms 
however, only 32 voluntarily agreed to partake in the study. This could be since many cannot speak 
English or they are reluctant to give their opinions about their working environment (Asian culture, 
protecting themselves). 
An existing questionnaire by Gulbahar & Guven (2008), was altered to suit the needs for this 
research and the final survey was posted online. After four   weeks the survey got removed and 
the coded data got exported to SPSS for analysis. The analysed was presented in tables for 
discussions and interpretations to draw conclusions.  
 
 
5.2.1 The usage of available ICT resources at the school 
Even though 65.6% of the public elementary school teachers have access to ICT resources at their 
schools, 43.8% could not answer whether they are utilizing the resources or not. This is a problem 
that limits proper integration. If teachers make use of ICT resources on a frequent base, it will 
gradually enhance their digital abilities and promote confidence to try more challenging resources 
as stated by Lim (2007). However, if available resources are not being utilized the teacher will fall 
behind as technology continuously develops (Smeets, 2005).  
 
5.2.2 Attitudes of teachers towards ICT integration 
Attitudes and competencies depend on each other. If teachers have a positive attitude towards ICT 
integration, they are more willing to change and partake in the integration process even if they may 
lack digital abilities (Cox & Marshall, 2007). This was a clear indication from the results from this 
research, 87.5% of the teachers agreed that they are willing to learn new ICT skills which is of 
utmost importance to this research as it is in relationship with how teachers accept ICT integration. 
Therefore, public elementary school teachers in Pingtung County, Taiwan, are positive towards 
change and ICT integration as it is proven that they are willing to enhance their digital abilities.  
 
5.3 Conclusion 
The traditional methods of teaching have rapidly changed with the implementation of ICT. ICT 
consist out of multiple electronic applications, tools, and devices. Teachers can make use of 
multimedia, social media, cellphones, and online games. ICT makes teaching and learning fun, it 
is the “heart” of globalization, driving linguistic and social change (Graddol, 1997). Numerous 
factors influence the successful integration of ICT, the most important are the skills and knowledge 
of the teacher regarding ICT. Teachers face many exciting options to combine teaching with ICT, 
however due to the large variety of tools available it is very overwhelming for some teachers to 
find or use suitable tools relevant to their teaching lessons (Kessler, 2018). 
The collected data proved that Public Elementary School teachers in Pingtung, Taiwan are 
confident in improving their computer literacy as they are aware of the benefits it has for their 
teaching and the impact it has on students’ learning. Because ICT integration with education will 
create an effective learning environment where students are more active in sharing experiences, 
thoughts and solutions through collaboration while utilizing ICT tools. The outcome from this 
research is identical to previous research conducted by Mach (2005) that confirms that ICT 
integration improves teaching and learning.  
Not only has ICT integration an impact on students’ learning but also their behavior as public 
elementary schools' teachers from Pingtung agreed that classes are more manageable even though 
students are more active during teaching. Apart from being actively involved during lessons, 
teachers confirmed that students develop critical thinking as they are forced to think creatively to 
find solutions, which is vital for the development of 21st Century skills. Even though 37% of the 
teachers were not sure whether ICT integration makes their teaching affective 43.8% agreed that 
provides teachers with sufficient time to provide feedback and support.  
 
5.4 Recommendations 
Based on the results from this study teachers require training and support if the educational 
departments want to ensure successful integration of ICT resources in Public Elementary Schools, 
62.5% of the teachers agreed that they receive little to none training and support to develop their 
digital abilities on how to integrate ICT resources at their schools. It is therefore recommended 
that the Ministry of Education should provide tailor made continuous training opportunities for 
teachers from public elementary schools that suit their personal needs and are relevant to the 
available resources from their schools which is in line with previous studies conducted by 
Rodrigues, Marks & Steel (2003). The school management should promote continuous 
professional development, to ensure their teachers enhance their digital abilities, if they want to 
ensure that their schools are competitive to instruct students 21st century skills.  
The most crucial part in proper integration is that teachers need to have access to updated ICT 
resources to implement it across all subjects. Therefore, support from management by not only 
providing resources is important for successful integration and development of ICT and Education 
as 28% of teachers were undecided whether they have access to sufficient resources and support. 
Integration of ICT is more a practical experience through “trial and error” where management, 
teachers and students become comfortable in utilizing it.  
 
5.5 Suggestions for future research 
This research focused on how public elementary school teachers from Pingtung County, Taiwan 
perceive ICT integration with teaching and learning. As researcher I was not able to attain 
knowledge from a wider range relevant to teachers’ readiness to make use of ICT resources when 
teaching and if students are prepared to utilize these resources while learning. As researcher I 
recommend future research need to focus on the readiness of teachers and students to make use of 
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